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ABSTRACT
This study examined teacher training and beliefs in relation to the development of
instructional technology-driven constructivist learning environments. The goal was to
discover any existing gaps in theoretical beliefs and praxis, and develop
recommendations that provide methods of merging theory into practice for both new and
veteran teachers. Bruner’s Constructivist Learning Theory was the theoretical framework
that was the basis for this study. Buttressing Bruner, Piaget, Vygotsky, and Montessori’s
influences on the development of constructivism as a theoretical lens were also used.
The target sample of the intended study was sixth through twelfth grade teachers, both
new (0-4 years of experience), and veteran (5 or more years of experience). Teacher
participant data was collected via survey response. The findings were that there is not a
statistically significant difference in training, belief, and implementation between new
and veteran teachers.
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- INTRODUCTION
According to data released from The Programme for International Student
Assessment, the United States ranks 30th in math and 19th in science (OECD,
2016). This does not bode well for the United States’ international reputation, or testify
to the success of the current American educational system. The data indicates that the
U.S. is lagging behind other nations (DeSilver & DeSilver, 2018). The educational
system that catapulted the United States to the forefront of industry and manufacturing
supremacy is now inadequate to meet the needs of a changing world.
Overview and Background
When the American educational system was at its earliest stage of development it
relied heavily on philosophies of other countries: “Europeans drew on their particular
school experiences to create schools in the New World based on what they had known in
Europe” (Gutek, 2013, p. 5). During this time, colonies were often isolated from one
another, and like-minded groups tended to settle together. The educational system that
developed in each colony or region was, therefore, dependent upon the moral, social,
economic, and religious makeup of the region’s settlers (Gutek, 2013). However, as
advancements in technology began to close the distance between groups, that type of
isolation soon disappeared. Social, moral, and religious norms and values now
overlapped and economies were unified under common legislation and the laws of supply
and demand. This merging of ideals sparked changes in the ways children were
educated. To meet the new needs of a modern society, educational frameworks were
modified. This type of adaptation needs to happen again.
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21st century America is a rapidly changing environment for today’s youth. This is
again thanks to technology. Digital technology has changed not only the method and
speed with which people communicate but also the types of jobs that exist and how
businesses operate. Automation in factories requires fewer people on the assembly line
and more in the conceptual market (Pink, 2006). Handheld devices provide instant
access to the internet and the many platforms that have the ability to link people locally
and internationally. Although this fluid access to technology opens the door for
international collaboration, it also exposes students to global competition in the
marketplace (Friedman, 2006). The expansion of technology integration into nearly all
facets of American life has resulted in a paradigm shift in both the personal and
professional lives of this generation and heralds an urgent call for change in the American
education system.
The traditional classroom in America relies heavily on teacher centered
instruction, such as lecture-based. Bada (2015) states that in these classrooms, “the
teacher (‘expert’) pours knowledge into passive students who wait like empty vessels to
be filled” (p. 66). In early America, this method of instruction was effective as most
students went on to become farmers or factory workers and received on the job training
in those specific skill sets when they entered the workforce. However, today’s employers
expect potential employees to come to them with the 21st century skills and digital
literacy required to function in modern technology driven industries. Van Laar, van
Deursen, van Dijk, and de Haan (2017) identify seven core 21st century digital skills and
briefly define them as follows:
12

Technical- the skills to use devices and applications to accomplish practical tasks
Information Management- the skills to use information and communication
technologies (ICT) to efficiently search, select, and organize information to make
informed decisions
Communication- the skills to use ICT to transmit information to others, ensuring
that meaning is expressed effectively
Collaboration- the skills to use ICT to develop a social network and interact with
mutual respect for each other while working toward a common goal
Creativity- the skills to use ICT to generate new ideas or look at familiar ones in a
new way
Critical thinking- the skills to use ICT to make informed decisions about
information using reflective reasoning and sufficient evidence to support the claims
Problem solving- the skills to cognitively process and understand a problem in
combination with the active use of knowledge to find a solution
These skills mirror job requirements facing today’s youth and represent a shift
from the past century, best categorized as an industrial mode of production, to one where,
“organizations operate in a global economy characterized by intense competition together
with economic interdependence and collaboration” (p.577). Teacher centered methods of
instruction no longer adequately prepare students for life after graduation. In order to
meet the demands of a more modern society, the system must evolve to provide
educational experiences that allow students to acquire and master the skills needed to be
successful in today’s work place.
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Changing the Face of Education
Efforts are being made in educational circles—from innovative philosophies and
learning theories to shifting national standards—that are aimed at closing the gap that
exists between American education and other nations considered to be at the top of the
educational ladder. Changing the face of education is not, however, a new concept.
Many reformers, including philosophers such as John Dewey, Maria Montessori, and
Jean Piaget, have advocated for education as a hands-on experience with learning
resulting from discovery rather than mere instruction (Montessori & George, 1964).
Dewey stated, “Only in education, never in the life of a farmer, sailor, merchant,
physician, or laboratory experimenter, does knowledge mean primarily a store of
information aloof from doing” (Dewey, 1916/2012, p. 211). Piaget (1951/2013) makes
similar claims through his discussion of the importance of play for children. In Play,
Dreams, and Imitation in Childhood, he posits that child’s play is filled with acts of
discovery, assimilation, and adaptation that progress as children grow in their
development. In this way, children begin constructing their learning through hands on
experiences that build on the child’s current understanding of the world around them
(Piaget, 1951/2013). Both Dewey and Piaget make a case for learning as an active
process where the student is directly involved and often in charge. This idea of active as
well as other learning theories that focus on creating student centered authentic,
meaningful, dynamic, interactive experiences in real world learning environments.
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Learning Theories
Constructivist learning theory. Generally defined, constructivism is a learning
theory based on the idea that learning is constructed by piecing new information together
with what a person already knows (Bada, 2015). This theory was developed by Piaget
and centers around two main concepts: learners construct knowledge based on what they
already know and learning is active not passive. In contrast to the traditional classroom
where the teacher is the focus, a constructivist classroom requires teachers to become
more of a guide and facilitator. They are responsible for creating and maintaining “a
collaborative problem-solving environment, where students are allowed to construct their
own knowledge” (Bada, 2015). Bada (2015) writes that the constructivist teacher is one
who:
-encourages and accepts student autonomy and initiative
-uses a wide variety of materials
-inquires about students’ understandings of concepts before sharing his/her own
understanding of those concepts
-encourages students to engage in dialogue with the teacher and others
-provides time for students to construct relationships and create metaphors (p. 69)
Ideal constructivist learning environments, like the one described by Bada,
provide opportunities for students to acquire and perfect 21st century skills such as
collaboration, communication, problem solving, and critical thinking as outlined by van
Laar et al.(2017). Integrating instructional technology into these environments could
provide for a robust and complete learning experience that more accurately satisfies the
15

needs of today’s employers. This shift from instruction being teacher-led to student led
flies in the face of many teacher education programs currently leading to licensure in
America. Therefore, it is not enough to identify constructivism as a more applicable
approach to educating today’s youth, there must also be discussion of how to train
teachers for their role in this new system (Balasubramanian & Wilson, 2007)..
Constructionism is a learning theory that follows along similar lines as
constructivism. The concept of Constructionism was developed by Dr. Seymore Papert
of MIT’s Media Laboratory in the 1980s, and is also based on the work of Piaget,
Montessori, and Dewey. This theory is comprised of four main learning principles:
cognitive challenge, children’s agency, discovery learning, and child-led learning
(Kucirkova, 2019). Papert argued that children learn through making, specifically when
supported by appropriate tools such as digital technologies (Kucirkova, 2019). They
need to be challenged, interested, motivated, and in control of the direction and speed at
which they construct their learning. In this model, children create artifacts and it is
through this creation that learners develop new ideas, both during the initial creation, and
during the reflection on and publication of these artifacts (Thurmond, 1999). In this
vein, constructionism and constructivism are similar, as reflection is valued in
constructivism, as well. Constructivism posits that through reflection learners construct
their own understanding of the world in which they exist.
Situated Learning Theory is a theory that argues that cognitive development is
largely dependent on social interactions. In addition to constructionism and
constructivism, situated learning also advocates for active student involvement (e.g.
16

student-centered environments with hands-on projects—particularly group-based
projects) to promote learning at a higher level. In each of these theories the teacher
essentially becomes the “guide on the side” and allows students to learn from their
interactions with each other, as well as the material they are investigating through the
particular assignment (Smith 2003/2009). This type of learning environment allows
students to construct meaning from the learning experience that is relevant to their own
personal growth and development. Collaborative learning is one of many concepts
common to situated learning theory, constructivist learning theory, and
the constructionist learning theory.
Practitioners of situated learning, constructivism, and constructionism create
environments similar to those that students will see once they enter the workforce,
thereby making the learning process more meaningful and effective than in a lecture-only
environment (Anderson, Reder, & Simon, 1996). In modern times it is easy to appreciate
that technology allows educators to create desired learning environments based on the
outlined learning theories (Pfeiffer, Gemballa, Jarodzka, Scheiter & Gerjets, 2009); never
before has technology so supported the creation of constructivist learning environments.
The Role of Technology in Dynamic Learning
Through the utilization of technology, learning environments can be created so
that students are put in situations in which meaningful learning can occur (Pfeiffer et al.,
2009). Prensky, an advocate for integrating technology in education, claims that the
gadgets our students interact with today help support the creation of collaborative,
student-centered project based learning environments. Throughout his work, Prensky
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argues in favor of technology integration as it promotes learning opportunities that flow
naturally and students appreciate far more (Prensky, 2001, 2004, 2007). Previously,
without this technology, creating these type of learning situations was a difficult process.
Technology, especially Web 2.0 tools (e.g. blogs, social networks, and wikis) helps
foster collaboration which is a consistent theme in situated learning, constructivism, and
constructionism. In a collaborative learning environment, students can work in small
teams or as a whole class on a project. Collaborative learning allows student input and
feedback in a way that traditional classroom environments are unable to accommodate.
Collaborative learning environments used in conjunction with
technology promote the idea of relying on one’s resources. These learning environments
provide opportunities to learn how to use co-workers, classmates, and other resources to
solve real world problems. These environments allow teachers the
opportunity to utilize methods of instruction that teach analysis, synthesis, and other
critical thinking skills. They also provide an authentic audience through tools such as
blogs, social networks, and wiki spaces, to review, support, and motivate studentparticipants. The authentic audiences and real-world sharing of knowledge makes the
overall learning experience less cumbersome and more enjoyable.
Another way in which technology supports the aforementioned learning theories
is through reflection. Reflection is easily facilitated by providing digital platforms such
as wikis, Google Sites, discussion forums, and other web-based tools. Through
reflection, students are provided the opportunity to think over the concepts that have been
presented to them in the course of a lesson. Unless students are provided the opportunity
18

to make connections between the threads of recognizing the validity of their experiences
and finding ways to accommodate these learners will help increase student engagement
and improve student outcomes. The theoretical frameworks previously described—
situational learning, constructivism, and constructionism—support the creation of
meaningful real-time learning environments with relevant experiences. Basing the
educational design process on empirically-researched learning theories helps to ensure
that the needs of learners are met.
Research indicates “U.S. students’ academic achievement still lags that of their
peers in many other countries” (DeSilver & DeSilver, 2018). In a revealing study
conducted by the Pew Research Center, it is interesting to discover that the quality of
Finland’s educational system has sharply increased as a result of a systemic emphasis on
focusing greater efforts on teacher training. Similar to the post-WWII United States,
educational groups in Finland began creating comprehensive schools that focused on
educating their poor and wealthy simultaneously (“Three Reasons,” 2018). However, the
argument is made that the greatest improvement that has taken place began with an
emphasis on teacher training (“Three Reasons,” 2018).
In order to build effective teacher training programs, one must first understand the
current knowledge, beliefs, and implementation efforts of teachers. With that in mind,
this study focuses specifically on teacher training, beliefs, and use of instructional
technology to support constructivist-learning environments. Specifically, participants
will disclose their self-perceived ability to effectively marry theory with technology to
result in effective constructionist practice. The purpose of this study is to discover the
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gap that exists, if any, between knowledge and beliefs, and the practical implementation
of technology to facilitate the creation of constructivist learning environments, between
new teachers and veteran teachers.
Purpose of the Study
This study examines teacher training and constructivist beliefs and professional
use of instructional technology. In this study, teachers were surveyed on their training,
resulting theoretical beliefs, and practical use of constructivist learning principles (e.g.
Socratic questioning, student reflection, project based learning, and formative
assessment). Teachers were also be surveyed as to the degree to which their praxis is
driven by instructional technology. In addition to disclosing details of pre-service
training and beliefs regarding instructional technology and constructivist learning,
teachers were surveyed on their perceived ability to effectively marry constructivist
theory and instructional technology in order to create interactive, student-centered
learning environments.
Research Questions
While research reveals the effectiveness of technologically-based constructivist
learning environments, the reality is that the impact of individual learning environments
is determined by the teachers’ successful planning and implementation of theory and
resources; these fertile learning environments take teacher skill and administrative
support to come to fruition. In an effort to determine what teachers believe is needed to
support their desired learning environments, teachers’ training, beliefs, and use of
technology will be investigated.
20

In an effort to develop a protocol that teachers and administrators can use to
continue the progression of integrating educational technology into effective
constructivist classrooms, one must first understand where teachers are coming from.
This leads to the question of how do teacher training, beliefs, and practices impact the
development of theoretically-sound, technologically-based constructivist classroom
environments. The overarching goal of this study is to support greater efforts by school
districts to provide appropriate professional development and offer the necessary
resources (including staff) to support teachers’ instructional goals.
The following questions will be considered for this research:
1.

Do teachers report receiving training on the four constructivist elements
(Socratic Questioning, student reflection, project based learning, and formative
assessment) supported by six instructional technologies (Promethean or other
interactive whiteboards, learner response devices, learning management systems,
presentation software programs, blogs, Google Sites, and Wiki Spaces)?
a. Do teachers report that their district provided training on the four outlined
constructivist principles?
b. Do teachers report that their district provided training on the six outlined
instructional technologies?

2.

Post training, do teachers report confidence in their abilities to utilize the four
constructivist elements supported by six instructional technologies demonstrated
by their use of outlined constructs and technologies?
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a. Do teachers report use of constructivist principles in planning and
instruction?
b. Do teachers report use of constructivist principles as effective?
c. Do teachers report utilizing the outlined constructivist principles supported
by instructional technology as effective?
d. Do teachers report the desire for additional training?
3. Do teachers report any barriers to access to the six instructional technologies?
a. Do teachers have access to instructional technology for their classrooms?
b. Is funding for instructional technology perceived as an issue for districts?
4.

Is there a difference in teacher training, beliefs, and use of instructional
technologies in conjunctions with the four constructivist elements in veteran
educators and new educators?
Assumptions and Delimitations
The intentions of this study are to understand how teacher perceptions, beliefs,

and efficacy translate into the development and facilitation of technologically-supported
constructivist learning environments. The primary scope of analysis is to understand
teacher knowledge, belief, and implementation regarding conceptual understanding,
planning, and instructional facilitation, and how these impact teachers’ methods of
instruction.

Factors such as instruction in learning theories, technology training and

familiarity, and engagement in ongoing professional development are taken into
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consideration. Following is a discussion on the delimitations to this study, as well as
assumptions of the study.
Delimitations of the Study
First, the rapid influx of instructional technology, constant student access to
technology, and the gap that exists between student technology ability versus teacher
technology ability are delimitations that helped guide the focus of the study. All are
interesting components and certainly have had an impact; however, there are a vast
number of studies that cover that subject matter thoroughly. Teacher perceptions provide
a more viable area of interest, as revealing perceptions of self-efficacy, administrative
support, student motivation to learn, and active classroom engagement are a catalyst for
not only understanding the impact of teacher perceptions, but to identify ineffective or
inaccurate perceptions and misconceptions.
Secondly, non-teaching stakeholders are not investigated because of time
limitations and relevance. Board members, superintendents, administrators, students,
community members, parents and their impact on learning environments will be reserved
for a later study. While it is true that they do have an impact, it is desirable in this study
to focus on teachers and their perceptions, as they are most closely related to the research
goals.
Finally, identifying gaps and mitigating inequalities in previous learning
environments experienced by students are not a focus. The goal is to look at the
immediate impact of current learning environments. Doing so will keep the study
focused and provide data to make informed decisions regarding the type of learning
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environment and to justify if additional administrative support, planning time, and
professional development would modify a teacher's instructional philosophy and/or how
well instructional strategies and technological tools are employed.
Assumptions of the Study
The researcher assumes that the concepts under investigation in this study
(teacher beliefs, perceptions, self-efficacy, and understanding of concepts) are clearly
defined, correctly understood by teacher-respondents, and measurable. The researcher
also assumes that teachers answered candidly.
Justification
With the influx of technology, and the changes in the workforce, education must
evolve to meet the needs of modern learners. “A generational shift is occurring in
learning environments worldwide” (Werth, 2011, p. 12). Technology has developed in
such a manner that adults are not the only ones with access to knowledge; adults are no
longer “the keeper of the keys.” Students today have almost unlimited access to
information. The challenge is for adults to teach and train today’s generation on how to
most effectively manage this access—to effectively utilize technological tools and make
sense vast amounts of information. Werth argues that this generation may be “a problem
for those who depend on traditional training/teaching/instructional methods,” but “this
shift promises to bring with it a dramatic and long-lasting impact” (Werth, 2011, p. 12).
The argument has become that simply telling today’s generation of learners is no
longer enough. This challenges the effectiveness of old school, traditional lecture-based
learning environments, and seeks to garner support for the idea that today’s generation of
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educators must seek the skill set necessary to provide instruction in a manner that is both
meaningful and relevant to this generation of learners.
A shift has occurred, both in students’ learning needs, and workforce expectations
(Fisch, 2007). Students must connect with the material in order to build upon their
schema; without engagement, deeper understanding is unattainable (McGlynn, 2005).
This then begs the question, how do we reach them—this new generation of students who
are predisposed to active engagement? Will traditional lecture-based strategies work?
Will it take a more aggressive, interactive approach?
The literature is rife with examples of the effectiveness of constructivist strategies
supported by technology integration. For this reason, teachers must be surveyed to
determine where they are in order to determine how far we have to go. Teachers’
knowledge, beliefs, and skills must first be understood in order to create truly effective
approaches toward developing technologically-supported constructivist learning
environments.
Definition of Terms
The key terms that provide the framework for this discussion are defined in this
section.
1.

Constructivist Learning Theory — is the idea that learners construct
knowledge for themselves; each learner individually (and socially)
constructs meaning as he or she learns.
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2. Constructivist Learning Techniques — exemplars are Socratic
questioning, student reflection, project based learning, and formative
assessment.
3. Instructional Technology — Promethean Boards or other interactive
whiteboards, learner response devices, learning management systems,
presentation software programs for students and teachers, and web 2.0
tools such as blogs, Google Sites, or Wikispaces.
4. Student Engagement — is demonstrated by focused students actively
involved and being willing participants in the instructional process.
5. Resources — time, technology tools, professional development,
teacher/administrative education.
6. Self-Efficacy — a person’s belief in his or her own ability to succeed
in a current situation.
7. Training — both pre-service and in-service training.
8. New Educator — a teacher with 0-4 years or less than 5 years of
teaching experience.
9. Veteran Educator — a teacher with 5or more years of teaching
experience.
Summary
Over the course of the last 10-15 years, the face of education has made a dramatic
shift. Students appear less motivated. Teachers are facing demands like never before.
This is in large part due to the educational accountability model, rapid influx of
26

technology in education, and the gap this created between veteran teachers, new teachers,
and students (Mulvahill, 2019).
Despite the overall desire to create learning environments that are interactive and
engaging, teachers may find their skills and resources waning, as there is inequitable
distribution of technology available to districts and consistently ineffective professional
development—particularly regarding the utilization of technology, as available
technology has not always kept pace to meet the needs of teachers and students.
The goal of this study is to discover the possible gaps between knowledge and
beliefs and professional implementation of instructional technology to create
constructivist learning environments. Are teachers congruent? Why do teachers fail to
create instructional technology-supported constructivist learning environments despite
claiming to value constructivist principles (Shapiro, 2014)? If gaps between belief and
practice are revealed, avenues for future professional development and ongoing
facilitation of instructional technology to support constructivist learning environments
may be identified.
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- REVIEW OF RELATED LITERATURE
The purpose of this literature review is to investigate the influence of teacher
knowledge and beliefs on the implementation of technologically-supported constructivist
strategies in sixth-twelfth grade learning environments. This literature review will
examine information relevant to teacher knowledge, attitudes and beliefs, and
effectiveness of implementation as it relates to constructivist learning theory and
technology.
This review begins by looking at the history of education, establishing the need
for educational change to meet the needs of a modern society, and moves on to discuss
current knowledge of instructional technology, suggested appropriate technologies, and
suggested best practices. Current, as well as historical, research are examined in order to
gain insight to the foundation of the current American educational system.
The review further focuses on the need for change, the potential impact of the
perception of disengaged students, the evolving workforce, and contrasting learning
environments. Current learning environments are examined, specifically the contrast
between lecture-based learning environments and interactive, hands-on, project-based
learning environments. After discussing the various learning environments and
approaches to instruction, the review establishes the relevance of the theoretical
framework based on current empirical literature.
The Need for Change
The call for change in education is not novel. Education is an ever-evolving
institution. The reason for this is that as society progresses and advances are made, the
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needs of society and the workplace change. In the article The Contribution of Early
Childhood Education to a Sustainable Society, Pramling Samuelson and Kaga (2008)
argue that education is society’s best possible avenue for success on a global level. With
this in mind, it must be understood that students must be prepared to function in the
society that exists for them today, rather than the one their parents and grandparents may
have valued. The future will be changed drastically by automation, particularly available
jobs, and that students must be prepared to face this future (O’Connel, 2016). Thus, in
addition to meeting all other academic needs of today’s learners, providing them with a
strong technology skill set is paramount.
Educational History
In An Historical Introduction to American Education, Gutek (2013) provides keen
insight into the evolution of the American education institution, as well as the need to
continue this evolution to keep pace with society. After walking the reader through the
foundations of education in America and its influences, Gutek discusses the evolving
workforce and changes in society. The resounding take-away is the assertion that as
society evolves, so do the needs of its learners (Gutek, 2013). In order to keep pace with
academic advancements, one must consider how modern society, technology included, is
impacting the whole child. Only then can one understand how to best harness the power
of technology, through a constructivist lens, for the overall benefit of the student.
Included in meeting the needs of learners, the assurance that students’ basic needs
are met have become increasingly important in the educational system. More than two
generations ago, Maslow (1954), published the Hierarchy of Needs pyramid. This
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pyramid emphasizes that individuals will only cognitively develop once most basic needs
are met. These needs include physiological needs, safety needs, belongingness, and even
love (Maslow, 1954).
The National School Board has also come to recognize the importance of
educating the whole child. The website for the National School Board Association
(NSBA) also speaks to the ever-evolving process of education. In Public Education is
Constantly Evolving and Progressing (2016), various ways in which policies are
rewritten and programs are developed to meet the needs of diverse student and family
situations are examined. The conclusion is that over time education evolved to assist the
social and familial gaps that are currently influencing today’s society (Gentzel, 2016).
In today’s society it can be said that meeting the social and emotional needs of a
child is important in education. However, while teachers face increasing responsibility to
serve the whole child, academic achievement may be falling by the wayside. According
to Mustafa and Fatma (2013), modern learning environments and teaching strategies do
not meet students’ academic needs. The text argues that current education is not
providing students with the skill set needed to be productive members of a 21st century
workforce.
Times have changed, students have changed, the needs of the workforce have
changed; however, the educational system of today has not changed enough:
For the most part, our education system doesn’t look much different today than it
did in the 1950s. It still runs on an industrial factory model, moving students
along in same-age groups in fixed blocks of time. Most students are expected to
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learn the material in the same way at the same pace. (Oregon Learns, 2018,
para. 2)
While this system served the agrarian and industrial societies of yesteryear, it does not
work for today (Albrini, 2006; Oregon Learns, 2018). As the research clearly indicates,
education as a whole must find a way to embrace teaching strategies that are better able
to meet the needs of today’s society and workforce. Constructivist learning theory offers
an ideal means of providing instruction in just such a manner.
Williams (2012) summarizes the vast idea that the traditional teaching method of
simply presenting students with information no longer works as a means of effective
teaching. However, according to many classical educational philosophers, such as John
Dewey, this method of teaching was never effective. In Democracy of Education, Dewey
argues that hands-on learning more closely resembles what students will face in the
workforce, so this should be mirrored in academic instruction to best prepare students for
real world jobs (Dewey, 1916/2012, p. 211). Dewey was perplexed by the idea of not
doing what he believed was so plainly effective.
“Students in classes with traditional stand-and-deliver lectures are 1.5 times more
likely to fail than students in classes that use more stimulating, so-called active learning
methods” (Bajak, 2014, para 1). As previously noted, American education—an
institution—is evolving to meet the social and emotional needs of American students.
The question now becomes are student academic needs being met in order for them to
operate functionally and competitively in a global job market (Friedman, 2006)?
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In his acclaimed book, The World is Flat, Thomas Friedman speaks, not just to
the needs of the whole child as outlined previously, but to a modern world that relies
heavily on technology for producing, communicating, and collaborating. He makes the
point, that while students have changed socially and emotionally, this current world they
will graduate into is no longer largely agrarian. Factory-based occupations are no longer
the norm. Technology has revamped old jobs and even created new, previously
unimagined jobs. Friedman provides an example of how technology has made the world
flat by pointing out that in modern society, American students now have access to online
tutors that could even be in other countries. In the past, students in America have had to
rely on the resources close to home, but technology has bridged the distance gap and now
gives students options. This is only one example of many that Friedman provides;
however, in this one example it is easy to see that technology has provided options to not
only aid modern students, but also has created competition for local tutors. What was
once a localized cottage industry has become a globally competitive market (Friedman,
2006).
Thus, in order to aptly prepare this generation of learners to be productive
members of a 21st century society, instructional methods must evolve to truly meet the
learning needs of this generation. The Proceedings of the National Academy of Sciences
of the United States of America states “that active learning leads to increases in
examination performance that would raise average grades by half a letter, and that failure
rates under traditional lecturing increase by 55% over the rates observed under active
learning” (Freeman et al., 2014, p. 8410). It appears that by simply modifying lecture32

based educational practices and taking advantage of modern technological advances,
student educational outcomes would drastically increase.
Research clearly shows that classrooms that are largely teacher-led and lecturebased lack the needed engagement crucial to meet the needs of today's learners and
prepare them to be effective members of a 21st century society (Gutek, 2013; Kopp,
2013). Eric Mazur, a Harvard professor of physics and applied physics, gained renown
after publishing a firsthand account regarding how taking a more constructivist approach
changed not only his experience as an educator, but also the level of success he witnessed
in his student outcomes (Zhang, Ding, & Mazur, 2017). There are many other success
stories and case studies that argue in favor of student-centered, interactive learning
environments that allow students to reflect upon their learning and build on prior
knowledge. Providing instruction in this manner is essentially the premise of
constructivist learning (Vogel-Walcutt et al., 2010). Both classical philosophy and
modern research clearly support the effectiveness of constructivist learning environments
driven by instructional technology.
In an effort to understand why constructivist learning environments are not found
in all classrooms, this current study will examine how teacher training, beliefs, and skills
impact the development of theoretically-sound, technologically based constructivist
classroom environments. Specifically, this study will look at how educators’ training,
beliefs, and skills are, or are not, influenced by leading learning theories and evidence to
the efficacy of research-based learning environments.
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Constructivist Learning Theory: An Alternative to Archaic Methodologies
A different avenue must be explored. A constructivist learning environment holds
great potential. A constructivist learning environment provides opportunities to create to
create thinkers and collaborators while providing students with a skill set needed to be
successful in modern society—particularly as it relates to technology integration (Dagar
& Yadav, 2016).
As outlined in the research, the old-school production model, a model that
required little more than the ability to perform a single function over and over, has gone
by the wayside. In The Crisis of Educational Technology, and the Prospect of
Reinventing Education, Albrini recognizes that the production model created by the
industrial revolution and its impact on education and society as a whole has changed
significantly; therefore, perhaps, the antiquated production model—quickly fading now—
will fail this generation of learners as society enters the information age (Albrini, 2007).
Education is now tasked with embracing a new model better geared to serving
today’s society and reacting to the effects of the technology revolution and the resulting
information age. Albrini suggests that the reason behind the lack of success in
implementing instructional technology in education relates to the fact that education has
for so long been modeled on business and industry production-modes, rather than an
information mode. This paradigm is outdated, as the society we attempt to prepare our
students for has moved away to some degree from production to informational (Albrini,
2007; Oregon Learns, 2018). Albrini respectively argues that education is the one place
that technology has not found an effective home. Despite great expense and attempts at
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integration, the lack of effectiveness has caused a crisis in education regarding the
necessary role of modern technology in education. Several factors have had an impact:
an absence of standards, poor teacher preparation, lack of funds, and lack of planning
(Albrini, 2007).
The greatest contributor to the lack of ineffective implementation is the lack of
understanding of the theoretical framework needed to support appropriate and effective
integration (Albrini, 2007; Savage, 2002). Despite good intentions, instructional
technology was implemented in education under the same theoretical framework that
supported the archaic productivity model (Savage, 2002). Ideally, instructional
technology would have been based on a reformist model. Simply put, a scheme for
introducing an information age paradigm must be implemented, rather than trying to
force an information age paradigm into an industrial age paradigm (Savage, 2002;
Albrini, 2007; Devlin, Feldhaus & Bentrem, 2013; Oregon Learns, 2018).
Behaviorism is considered an artifact of the industrial model, whereas the
constructivist theory is more supportive of the modern learning environment that
instructional technology is capable of creating (Albrini, 2007). There is a delicate
balance; technology is not intended to replace the teacher, but could be the silver bullet
needed to enhance education (Wycoff, 2017). Instructional technology is a teacher
tool—not a means of replacing a teacher.
Instructional Technology
Instructional technology is the hardware and software tools available for teachers
for instruction. There are a variety of ways for educators to utilize instructional
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technology. Educators can use interactive whiteboards as a means of displaying
multimedia content (e.g. images, maps, videos, etc). Tools, such as Chromebooks, take
advantage of software and online websites to create Wikispaces, blogsites, WebQuests,
and offer other hands-on interactive learning opportunities. Instructional technology
provides teachers with the ability to create learning environments that are more studentcentered, interactive, and conducive to meeting both the social and academic needs of
today’s generation of learners (Blair, 2012). However, in order to be effective in
implementation teachers need top-down support from administration.
The Importance of Administrative Support
With the knowledge that education must evolve to meet societal needs, one must
consider the environment in which this evolution successfully occurs. Research suggests
that in order for technology integration to be effective in a constructivist learning
environment, there must be top-down support. In Technology Integration: The
Importance of Administrative Support, Murphy and Gunter (1997) outline that not only is
administrative support necessary, but it is crucial to successful adoption, integration, and
implementation. Starr suggests that administrators model technology integration (2009);
this can easily be done during in-service professional development. Anthony (2012) used
Third-Generation Activity Theory as a springboard to draw a connection between the
importance of district-level, building administration-level, and classroom-level support of
technology integration, as well as to share a comprehensive picture of appropriate
implementation.
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The Need for Effective Integration
Technology appears to be a powerful mechanism to bridge the gap of many
deficiencies discovered in education. Still, many ask if technology integration works.
Previously discussed research leads one to believe that with the necessary components in
place it, indeed, does.
Lowther, Inan, Daniel Strahl & Ross (2008) investigated the effectiveness of
instructional technology when identified barriers were addressed and attempts were made
to remove them. The driving force behind this study was the realization that technology
that was in place in schools was utilized for low-level learning such as rote memorization
and “skill and drill,” rather than creating student-centered learning environments that
promote higher-order thinking skills (Lowther et al., 2008).
Another component to effective integration is to guarantee that the chosen
technology matches the intended educational outcome. Roytek notes that as the economy
has demanded downsizing by employers, it has not decreased the demand in productivity.
This requires that designers continually look for methods and methodologies that benefit
the current economy, as well as meeting the needs of learners. Emerging technologies
have not been specifically utilized to increase efficiency, and this is quite often out of the
scope and ability of many instructional designers (Roytek, 2010). As emerging
technologies are adopted, instructional designers must work overtime to ensure that they
are being utilized as effectively as possible.
In Perceptions of Instructional Technology Factors of Influence and Anticipated
Consequences, Parker, Bianchi, & Yi Cheah investigate perceptions and the role
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perceptions play on effective technology integration or the willingness to attempt it
(2008). This study was performed at a large public university and was intended to
explore student and faculty perceptions about two commonly used technologies. The
research indicated that, at least in this case, gender, grade point average, class/faculty
rank, and length of tenure influenced orientation toward technology. A viable argument
was made that when technology is inappropriately applied it can result in poor teaching
rather than the anticipated outcome of an improved instructional process (Parker et al.,
2008).
One potential limitation of using technology is that it may reduce the social
interactions that constructivism advocates. This could be considered a great shortcoming,
in that poorly-chosen technology could be considered a replacement for appropriate
learning experiences. Technology must be treated as a tool driven by curriculum rather
than a tool to replace the teacher (Britland, 2013; Wright, 2013; Wycoff, 2017). Britland
also advocates a teacher-facilitated, student-centered learning environment, rather than
the teacher-focused learning environment that continues to plague education today
(Britland, 2013).
Polly emphasizes the importance of effective teacher integration is in having a
deep understanding of technology, pedagogy, and content (2011). Within the confines of
this study, a five-day summer technology camp was held that focused on technological
tools, higher order thinking skills, collaboration, and, of course, content, and pedagogy.
During the next school year,
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administrators observed growth in instructional technology use, but not in collaboration.
The next summer the same camp was held, but with an increased emphasis on
collaboration. Data was collected via interviews that were recorded, transcribed, and
organized. The research determined that teachers further deepened their knowledge of
specific components of the instruction process by closely adhering to the Technological,
Pedagogical, and Content Knowledge (TPACK) as it relates to the whole instructional
process (Polly, 2011).
Tools, Time, and Strategies for Integrating Technology Across the Curriculum
iterates the importance of effective training (Shriner, Schlee, & Libler, 2010). The results
of this study were significant and found that the majority of teachers—from pre-service,
to one year post service—were largely successful due to the intense training and group
collaboration that was available to these teachers (Shriner et al., 2010). Effective training
leads to increased teacher efficacy, which in turn leads to greater student success
(Gilakjani, Leong, & Ismail, 2013).
Professional Development
Similar to the role of the administrator in technology integration, the role of the
teacher in integrating technology in classroom instruction is critical. Without the proper
knowledge of instructional technology and/or a constructivist learning approach, content
and process cannot be appropriately integrated (Whitebook, 2014). Howard Budin
emphatically states that teachers are experiencing high levels of anxiety regarding
technology and curriculum integration. He further argues that this anxiety results from
ineffective or inadequate training (Budin, 1999). Budin’s premise is further supported
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by Kearney and Boylan’s (2016) study on teacher induction and the importance thereof.
Time after time, research has shown that inadequate training has negative impact
inadequate training has on teacher morale and efficacy (Antony, 2012; Kearney, 2016).
Training that is provided at the beginning of a teaching career or in an
inconsistent manner is shown not to yield long-term success in the teachers who have
been studied. It appears that teachers often are provided instruction on technology during
summer professional development that does not result in the teachers demonstrating
adequate effectiveness in the classroom (Glazer, Hannafin & Song, 2005). Glazer et al.
further suggest that teachers should be provided with apprenticeship-type learning
environments in which the teacher is given a mentor, real time assistance, and on-going
support (2005).
Research suggests that as the design of classroom instruction is being restructured
to accommodate the needs of modern learners, the design of professional development
must also be rethought. “Successful integration of technology into education calls for a
new vision of professional development as an ongoing program aligned with curriculum
goals, designed with built-in evaluation, and sustained by adequate financial and staff
support” (Beavers, 2001, p. 43). In addition to curriculum alignment, skills, and support,
teachers must also be provided with ongoing training—not only as it relates to operating
instructional technology, but also as it relates to selecting appropriate technologies.
Appropriate Technologies
In addition to receiving professional development on the utilization of a given
technology, teachers must also be trained to choose the appropriate technology based on
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curriculum goals (Ntuli & Kyei-Blankson, 2011). Are teachers equipped with the
necessary knowledge to choose appropriate technologies for given tasks, or are they
simply trying to make fit any technology tool that comes their way? What are teachers’
beliefs on their ability to utilize task-appropriate tools successfully?
Yılmaz & Kılıç-Çakmak (2012), point out that success is not likely if the
appropriate tool is not chosen for both the appropriate audience and activity. A study was
conducted in four different eighth-grade classes to analyze the impact of educational
software agents with different attributes on the results of learning. The focus of this
study was specifically limited to science and technology classes. Human computer
interaction (HCI) was the main factor of this study, and the resulting outcomes for this
study were positive, but the take-away must be that the technology fit the need (Yılmaz &
Kılıç-Çakmak, 2012). If goals, objectives, and the intended audience are focal point for
choosing a certain technology, then the benefits of a specific tool can actually be seen.
It is also important to remember when the use of technology is appropriate and
warranted (Blair, 2012). An oversaturation of technology could have adverse effects, or
even lead to loss of non-technology based skills. For example, understanding of
everyday concepts such as how to use a landline phone, understanding clockwise versus
counterclockwise, and even how to use basic tools in the real world (such as measuring
tapes) may be becoming a lost art (Ntuli & Kyei-Blankson, 2011). Often, trends happen
so fast that there is no time for true evolution and adaptation, much less time to prepare
and present a plan for appropriate integration of a new technology and a staged decline of
the old one. With this in mind, one must realize that best practices that have been
41

infused in education over the course of time simply must be revamped and re-applied as
they relate to integrating technology. One will likely find that integrating technology is
more successful when applying with best practices (Holland & Holland, 2014).
Best Practices
The Economic Opportunity Act (EOA) describes best practices as systematic
approaches and defined activities that align to certain policies to effectively impact
student behaviors and promote positive attitudes (Arendale, 2016). While it is true that
best practices are fundamentally consistent, they do have to evolve to include modern
educational practices. In this case, evolving educational best practices are particularly
applicable to the appropriate use of instructional technology (Hammond, 2016).
According to Holland and Holland, best practices for today must include the idea that to
bridge instructional gaps one must identify and find ways to integrate shifting
technologies (2014). Simply put, educators must evolve in practice and implementation
of instruction (Wycoff, 2017).
This evolution does not have to be as intimidating as it may seem at first glance.
It is often as simple as realizing that newspapers are being replaced with internet articles,
bloggers and YouTubers have more of a voice, and research is now a verb: Google
(Holland & Holland, 2014). That being said, it is also true that penmanship is being
shortchanged, two-way communication is being compromised, and valid knowledge
through investigation is being challenged. For that reason educators must evolve in their
roles to include best practices that will bridge the gap between ideas that are still relevant
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in modern society, all the while embracing new educational approaches, particularly
relating to instructional technology (Holland & Holland, 2014; Wycoff, 2017).
Active Learning: Positive Outcomes and Areas of Improvement
Constructivism, the learning theory driving this literature review, is based on the
idea that learning is active (McLeod, 2019). One cannot overlook modern tools that
provide active learning opportunities for dynamic learning environments that were not
readily available to previous generations of educators. This shift to active learning,
although largely positive, also has potential drawbacks. As discussed previously, this
generation of students does not remember what it is like to function outside a digital age
(Prensky, 2001). Not all current educators understand, or have the skill set to function
effectively in a fully digital age (Prensky 2004).
Teacher Beliefs (Efficacy).This literature review has profiled large amounts of
research that expresses the need for change in education to not only meet the needs of
modern learners, but to turn learners into productive, potential employees with a skill set
that matches market demand. In order to do so, educators must not only believe in the
need for change, but also in their ability to provide education in the empirically-based,
possibly unfamiliar manner that will yield effective results. As previously outlined,
active and interactive learning are the appropriate response to our changing society this
educational shift demands that classrooms be grounded on learning theories that are
rooted in these concepts.
Technology and curriculum integration can be intimidating. Teachers with less
efficacy have difficulty seeing past their lack of faith in their ability to create a
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constructivist learning environment through the utilization of technology (Conely, 2010).
Research has revealed that teacher attitudes and beliefs are barriers that K-12 schools in
the U.S. face when implementing instructional technology (Conely, 2010).
Concordia University faculty argue that a teacher with higher levels of efficacy
tends to be more organized, and willing to adopt risky practices in order to meet the
needs of learners. In addition, higher levels of efficacy make teachers persevere when
faced with perceived instructional setbacks (Concordia Faculty, 2018). Rather than
throwing in the towel on a likely-viable teaching strategy that does not work the first time
or go as smoothly as planned, the authors go back to the drawing board, find what was
good about the strategy or project, and discover what may not have worked regarding the
strategy utilization (Concordia Faculty, 2018).
Social Studies Instruction: Changing Teacher Confidence in Classrooms
Enhanced by Technology speaks to teacher efficacy and the need thereof. This article
focuses on the need for higher levels of technology integration in social studies classes.
In order to discover the lack of integration, various aspects were analyzed. It was
discovered that the pre-service teachers, as well as seasoned teachers, lacked the selfefficacy to effectively integrate technology (Shriner, Clark, Nail, Schlee, & Libler, 2010).
A survey was performed, and three workshops were produced and facilitated to address
these needs. One point of focus was virtual field trips. Teacher participants discovered
their own levels of growth through virtual field trips and began to willingly collaborate
with each other while focusing on proper and effective facilitation. Other technologies
such as class web sites, Google Earth, and learner response systems were presented.
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Participants quickly recognized their own increased interest and knowledge attainment
and began exploring ways to provide technology-based learning for their students. Based
on the questionnaires and survey responses, teachers developed increased confidence
levels with regard to their technical ability, particularly when it came to technology
integration (Shriner et al., 2010).
New Teacher vs. Veteran Teacher Efficacy
The debate of effective teaching practices among beginning teachers versus
experienced teachers is wide and varied. There is research that demonstrates that
teachers seem to be most effective in their first four years of teaching, with effectiveness
leveling off in the fifth year (Holley, 2008). Contrasting research argues that more
experienced teachers are shown to be more effective and present higher levels of efficacy
(Haimson, 2011). Some data indicates that teachers with more years of experience
navigate to the higher performing schools, and teachers with little to no teaching
experience are found in the poorer school districts (Coleman et al., 1966). This indicates
the possibility that the higher levels of teacher performance witnessed in those schools is
more closely tied to student readiness, rather than teacher effectiveness being any greater
than that of new teachers. The understanding of the value and importance of teacher
efficacy, and how it influences instructional practices over time, would lead one to
consider the means by which teachers are educated and introduced to teaching especially
as it relates to teacher efficacy (Ahmad et al., 2016). Additionally consideration must be
given to the level of support versus demand placed on teachers, and a provision of a more
careful outlining of the vision of the type of learning environment expected to be created
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by teachers from the very beginning of their teaching career (Tschannen-Moran & Hoy,
2001).
According to Bandura, self-efficacy is so powerful that it impacts teacher thought
patterns and the emotions that provide teachers with the courage to explore instructional
practices that are more than simple lecture (1977). Teachers are more likely to take risks
such as learning new technologies and moving more toward project based learning when
they appreciate the importance of interactive, student-centered learning environments;
these findings are supported by not only social cognitive theory, but also constructivist
learning theory (Tschannen-Moran & Hoy, 2001). When contemplating the importance
of teacher beliefs regarding the implementation of a constructivist learning environment
supported by instructional technology, one must consider why it is so important to do so.
While teacher beliefs, especially relating to efficacy, are important, the why behind the
importance must also be considered (Bajak, 2014).
Why Education Should Consider Change
To meet the needs of the modern learner, and society as a whole, education must
change (Savage, 2002; Albrini, 2007; Devlin et al., 2013; Oregon Learns, 2018). To
meet the needs of diverse teacher skill sets, education must change
(Prensky, 2004; Conely, 2010). It can be said that “the why” can include disengaged
students, diverse learners, and the needs of an ever-evolving workforce. The why may
lead the way.
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Disengaged Students
Technology has made the everyday lives of our students so interactive and
immediately gratifying that simple communication as a means of education is no longer
effective (Prensky, 2007). As learners’ lives become more interactive they learn to be
less engaged in environments that are not (Allen& Rickert, 2010). So many of today’s
students live lives that are continually stimulated through the games they play. In iPads
and iPod Touches in Primary Grades: Inspiration, Ideas, and Practical Applications, a
father remarked about the power of technology he witnessed:
I am a first-hand witness to the power of iPad technology. My daughter is
actively engaged in practicing literacy and numeracy skills, problem solving and
critical thinking each time she sits down with the iPad to ‘play.’ In your
classroom, you can expect that same level of enthusiasm and engagement whether
you have access to one iPad/iPod Touch or any other interactive tablet or
laptop. The key is in how you integrate them into learning. (In Sight, 2012,
para. 2)
Games have become even more accessible and attention-demanding as cell
phones have become more prominent in society. Harnessing the same tools that students
use for pleasure creates a new and exciting method of educating young people (Spires,
Lee, Turner, & Johnson, 2008).
It is argued that, through the interactions today’s generation of students have with
various electronic devices, their brains have physiologically changed. Prensky presented
research findings on rats exposed to different levels of stimuli and demonstrated that the
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rats’ brains were essentially rewired to accommodate processing these stimuli (Prensky,
2001). The same type of physiological change is suspected regarding this generation of
learners. The suspicion is that the brain structures of today’s generation of learners have
been modified due to their technology-rich environmental interactions (Ahonen &
Kinnunen, 2015). Changes like this demand that the way educators present information
must also change to accommodate students; fortunately for educators, the tools needed to
do so are readily available. Unfortunately, digital immigrants—people born before
1976—are facing a rather large learning curve (Prensky, 2001). The reason for this is
that digital immigrants did not have the same benefits of exposure to technology that
digital natives (those born after 1976) have. As a result, many seasoned educators are
fearful to move beyond the boundaries they currently work within; they simply do not
have the same physiology or appreciation for exploring the limitless possibilities
integrating technology provides as their digitally-native peers.
New technologies provide opportunities to make instruction more robust (Blair,
2012). If this is, indeed, the case, both teacher- and student-satisfaction and motivation
should increase simply by integrating technologies into the classroom learning
environment. Not only will doing so increase student motivation, but based on previous
research, integrating technology will best prepare students for a modern workforce, meet
students at a level they are willing to engage, and even create invigorating environments
that excite teachers. However, caution cannot be thrown to the wind; teachers need
planned, practiced methods and ongoing support in best practices. It cannot be forgotten
that the type of learning environment one develops must consist of the necessary
48

components to create thinkers and collaborators while providing students with a skill set
needed to be successful in modern society (Bransford et al., 2000). In addition to
ensuring student engagement, one must also consider the increased ability to meet the
needs of diverse learners that appropriately leveraging technology provides (Tomlinson,
2001).
Diverse Learning Styles
Teachers may be challenged by accommodating, or targeting, many diverse
student learning styles. The National Center on Universal Design for Learning set forth a
blueprint for curriculum to establish principles that would enable teachers to better deal
with diversity in learning styles. In The Universally Designed Classroom; Accessible
Curriculum and Digital Technologies, Rose, Meyer, & Hitchcock (2005) recognize the
potential that technology provides for better reaching large numbers of diverse learners at
their individual learning levels (Rose et al., 2005). It is important to remember to utilize
educational technology effectively, so that it can serve the purpose of bridging ability
gaps. It is important that teachers learn to effectively utilize technology, not only to meet
these diverse needs, but to also help students understand the power of technology and the
ways it should be utilized so that it is a benefit to students rather than a detriment.
Diversity in learning styles has always existed; however, “the arrival and rapid
dissemination of digital technology in the last decades of the 20th century” has further
increased distinguishable differences in learning styles and the ways they must be
accommodated (Prensky, 2001, p.1). Gaining and maintaining student attention is
paramount in initiating and continuing the process of authentic learning (Geissler,
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Edison, & Wayland, 2012). Educators are in great competition for student attention at all
times. Students should not feel as if they need to “power down” when they walk into a
classroom. Gladwell posits that “if you hold the attention of children you can educate
them” (Gladwell, 2002, p. 100). The point that Gladwell was making was the importance
of keeping first things first. In order to educate, one must first engage. As outlined in the
above research, instructional technology increases opportunities to engage students and
meet the needs of a diverse group of learners while simultaneously preparing students for
a technology-saturated workforce.
The Evolving Workforce: From Industrialization to Conceptualization
Another justification for investigating the benefits of constructivist learning
environments supported by instructional technology is the ability to provide this
generation of students with learning opportunities that simulate situations they will face
in today’s workforce and equip them with the critical thinking skills needed to be
productive contributors to society (Noor-Ul-Amin, 2013). The problem with preparing
students is that most of today’s educators have not fully grasped what exactly they are
preparing this generation of students for. A shift has occurred. According to Karl Fisch
and Scott McLeod’s production and publication of Shift Happens, we are preparing
today’s generation of learners for an unknown future. Fisch speaks to the fact that
today’s students must be equipped with a skill set for a workforce that is currently an
unknown (Fisch, 2007).
Despite (perhaps) recognizing this conundrum, teachers are faced focusing on
what may appear to be more immediate problems in their classroom—such as continuing
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to meet learners’ diverse needs, while successfully navigating high-stakes
testing. However, technology may indeed be the answer to successfully navigating high
stakes testing, meeting the needs of diverse learners, and best preparing students for their
future (Hobgood & Ormsby, 2014).
Daniel Pink, a contemporary of Fisch, also puts forth the notion that education
must change simply because demands have changed. Pink argues that many educators
are stuck in the mode of preparing students for an agrarian and industry-based society,
when in reality the workforce that is evolving is one that is more idea-driven than endproduct driven (2006). Pink also argues that automation, abundance, and Asia have
changed the workforce to the degree that it is imperative that education changes, so that
graduates are prepared to become productive members of this new world. Pink illustrates
how the world has evolved over time; it has moved forward from an agrarian society, to a
production society, to an information society, and is quickly moving into a conceptual
society (Pink, 2006). Simply put, education must evolve with society in order to create
citizens capable of being productive contributors in this 21st century environment. In
addition to having the aforementioned skill set, students of today must also be prepared to
work as parts of a team.
Working Together
Teamwork, collaboration, innovation, and the ability to self-monitor productively
are all traits that promote higher order thinking (Tarricone & Luca, 2002). Educators and
education specialists continually look for new methods of student engagement and
meaningful learning opportunities. Involving students in the process is an empirically51

based viable method (Montessori, 1912/2004). Doing this requires hands-on, inquirybased learning that utilizes instructional technology; this, of course, is essentially
constructivist learning supported by instructional technology. Constructivist learning
supported by instructional technology is heralded by classical philosophers such as
Dewey, Montessori, Piaget, and Vygotsky to aid in the assurance of student engagement
and the development of critical thinking skills (Dewey, 1916/2012; Montessori,
1912/2014; Piaget, 1951/2013; Vygotsky, 1978).
In addition to long-respected educational philosophers, newly accepted theorists,
philosophers, and authors like Daniel Pink, Mark Prensky, and Thomas Friedman all
argue that education cannot simply be lecture-based instruction if the end goal is to
prepare students to function efficiently in a modern 21st century workforce (Friedman
2006; Pink 2006; Prensky, 2001). These authors argue that today’s educational processes
should include real-world, relevant experiences. This argument is a factor in developing
21st century learning tasks. A constructivist-centered learning approach supported by
instructional technology provides the method and opportunity to create learning
environments that foster the development of critical thinking skills, as well as meaningful
authentic learning that includes hands-on activities that, in turn, involve and engage
students (Bruner, 2001).
Implementation
Technology implementation aligned to the curriculum with objective-based
outcomes is essential for success (McCombs & Whistler, 1997). Any technology tool
chosen should have a specific purpose (Britland, 2013). Implementation focuses on how
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teachers plan, integrate, and assess, keeping in mind student ability levels and
differentiation of instruction. Teacher implementation considers learning environments,
perceived student motivation, and the understanding that there are research-based
alternatives to lecture-rich learning environments (Allinder, 1994),
Learning Environments
It is argued by many, and detailed multiple times in this literature review, that
learning environments must be student-centered to meet the needs of today’s learners.
Bruner’s concept of constructivism strongly supports a student-centered learning
environment by the recognition that students best learn through hands-on, practical
experience (Bakhurst & Shanker, 2001). In student-centered teaching, planning,
teaching, and assessment are centered on the needs and abilities of students. The main
idea behind this practice is that learning is most meaningful when topics are relevant to
the students’ lives, needs, and interests and when the students themselves are actively
engaged in creating, understanding, and connecting to knowledge (Balasubramanian &
Wilson, 2007).
In preparing an effective learning environment, educators must also consider the
process of knowledge attainment. Student cognition—the manner in which students
acquire knowledge through experience and senses—is a potentially investigable concept.
Schwartz has examined the importance of technology integration and its impact on
cognition and believes that distributed cognition plays a vital role in improving the
learning process. In addition, when utilizing the framework of distributed cognition, the
learning process becomes easier to analyze for points of improvement (Schwartz, 2008).
53

This is also one justification for teaching with technology. Schwartz’s approach and
argument is for a student-centered learning environment, as the research has determined
that technology utilization focuses the teacher’s attention on his or her own thinking
processes, as well as the thinking processes of the students; thus, making it easier to
determine the best avenues for educating the students (Schwartz, 2008). A 21st century
classroom must present students with opportunities to work in a manner that is interactive
and collaborative in nature, as well as allow students to demonstrate critical thinking
skills in order for the desired traits to be developed. To do so, current educators must
break away from traditional education, be creative, and design learning environments that
are exciting—promoting engagement, collaborative—promoting collaboration, and
problem-based—for developing critical thinking skills (Kucirkova,2019). Unfortunately,
lecture-based classrooms do not provide these needed opportunities. According to the
NDT Resource Center, only about 5% of the average population learns effectively from
lecture, 10% from reading, 20% from audiovisual, 30% from demonstration, 50% from
group discussions, 75% from practice-by-doing, and 90% from teaching others or putting
their learning to immediate use (Sharjeel Ul Hasan & Ahmed Khan, 2011).
Motivation to Learn
As educators consider the type of instruction and learning environment they wish
to implement, student motivation must also be considered. Students will have a higher
motivation to learn when they feel they have a real stake in their own learning
("Motivating Students", 2018). Educators could consider sharing the learning
responsibility with the students. Instead of the teacher being the sole, infallible source of
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information, the teacher shares control of the classroom, and students are allowed to
explore, experiment, and discover on their own (Allen & Rickert, 2010). The students
are, then, not just memorizing information, but are allowed to work with and use the
information alone or with peers. Students’ diverse thoughts and perspectives are a
necessary input to every class. The students are given choices and are included in the
decision-making processes of the classroom. The focus in these classrooms is on options,
rather than uniformity ("The Democratic Classroom", 2018). In addition, it is recognized
that in this ever-changing society the emphasis on technology and developing 21st
Century Skills should be central in all students’ educational experiences
(Balasubramanian & Wilson, 2007).
Considering the Alternatives
There are alternatives to traditional lecture-based learning environments that
predominantly exist in current educational institutions such as project based learning,
Socratic Questioning, and student reflection opportunities. However, as the literature has
clearly outlined, a learning environment that is lecture-based with skill and drill relies on
rote memorization and does not provide hands-on, authentic learning capable of
developing higher-order thinking skills necessary for students to analyze, synthesize and
draw logical conclusions. These skills are all in high demand in today’s workforce
(Gunn & Fisk, 2013). Moving toward a dynamic learning environment supported by
instructional technology could be a best-practice alternative to a lecture-based learning
environment.
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In order to establish a foundation for effective teaching methods and learning
environments, this literature review will further examine constructivism. To further
demonstrate support for constructivist learning theory coupled with instructional
technology as a viable avenue for the basis of teaching and learning, similar learning
theories will also be investigated, compared, and contrasted.
Theoretical Framework
Constructivism
Jerome Bruner, a leading constructivist theorist, supports the notion that learning
is active; this is the driving concept behind constructivist learning theory (Bakhurst &
Shanker, 2001). Students learn through active engagement, based on connecting new
material to old material. Constructivism focuses on deep learning (Galindo, 2014). A
constructivist approach is to develop learning strategies that create a foundation for
knowledge acquisition that grow as knowledge grows, rather than simply acquiring
information (Vogel-Walcutt et al., 2010). As it relates to the development of
instructional materials, Bruner believes that the role of the instructor is to encourage
student learning through discovery. Bruner asserts that the instructor should have
ongoing active dialogue with the students using strategies such as Socratic learning
(Smith, 2009).
Learning is active. According to constructivist learning theory, learning is an
active process in which learners construct new ideas or concepts based upon their
current/past knowledge (Bruner, 1966). The learner selects and transforms information,
constructs hypotheses, and makes decisions, relying on a cognitive structure (schema) to
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do so. This premise is that, according to Bruner, the foundation of new knowledge is the
cognitive structure that provides the student with meaning and organization as it relates to
their learning experiences. This allows them to expand their critical thinking skills; thus,
aiding in future knowledge acquisition (Smith, 2009).
Simply put, Bruner’s constructivist learning theory argues that learners construct
knowledge for themselves through experience. Bruner states “the intelligent mind creates
from experience generic coding systems that permit one to go beyond the data to new and
possibly fruitful predictions" (Bruner, 1957, p. 234). Bruner spent much time researching
cognitive development. Within the context of his research, he posited that children best
receive information via three main modes of representation: “enactive representation
(action-based), iconic representation (image-based), symbolic representation (languagebased)” (Bruner, 1966); all three can be done with ease, simply by harnessing the power
of instructional technology (Prensky, 2007).
Constructivism supports the notion that knowledge is dependent upon both
meaning and experience (Mascolol & Fischer, 2005). Cognitive growth involves an
interaction between basic human capabilities and "culturally invented technologies that
serve as amplifiers of these capabilities” (McLeod, 2019). It is for this reason that
instructional technology should be an essential tool utilized in a constructivist learning
environment.
Compare and Contrast with Other Learning Theories
The overarching concepts of constructivism are woven throughout various
learning theories. This gives constructivism more validity and the opportunity to be
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vetted and proven as a viable option, rather than to view it as a stand-alone learning
theory with no other support. Bruner's constructivist learning theory is a cognition-based
framework (Bruner, 1966). Piaget (1936) analyzed the stages of cognitive development,
discussing the level of growth in mental capacity at each one. Research has revealed the
expectations for average student instructional readiness levels at the varying stages and,
over time, these have been canonized within the disciplines of psychology and education
(Huitt & Hummell, 2003). As a child progresses from sensorimotor stage (infancy),
schemes develop readying the infant to assimilate, transforming the environment so that
it can be placed in pre-existing cognitive structures, allowing for accommodation and the
modification of cognitive structures to accept something from the environment (Huitt &
Hummell, 2003). As one considers constructivist learning theory, the contributions of
Piaget’s theory of cognitive development, and even Sweller’s cognitive load theory, must
also be recognized (Sweller, 1988).
Several researchers contrast constructivist learning theory with cognitive load
theory; however, the similarities between schema-driven knowledge acquisition, cannot
be overlooked for the purposes of this study. All three theories—constructivist learning,
cognitive load, and cognitive development—consider the development of schemas and
how these schemas influence knowledge acquisition. Similar to constructivist learning
theory, Sweller’s cognitive load theory attributes knowledge of a subject to how it is
organized and integrated based on prior schemas (Sweller, 1994). Essential prior
knowledge and experience greatly influence the acquisition of new knowledge. New
knowledge may be altered based upon previously-organized schemas (Sweller, 1994).
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In a poorly-veiled attempt to proclaim enactivism as the end-all be-all, Li, Clark,
and Winchester compare and contrast objectivism, enactivism, and constructivism
(2010). The researchers condescendingly claim that individuals adhering to a
constructivist perspective do not take the time to educate themselves appropriately on the
epistemological, ontological, metaphysical, and moral assumptions that support
constructivism as a whole (2010); enactivism is then presented as a viable option or a
more appealing paradigm. Enactivism is based on the concept that cognition and
environment are inseparable and that systems enact with each other, and that is how
learning transpires. Enactivism ascertains that learning is complex, focusing on
perception and the application of abstracting and acting, which involve both conscious
and subconscious understanding and ability (Li et al., 2010) The researchers conclude
that objectivism and constructivism fall short of being effective with regard to
instructional design technology, and that enactivism is a better fit.
Li, Clark, and Winchester attempt to present a counter-argument to constructivism
in the form of enactivism (2010). It appears that the researchers pull pieces of
constructionism, constructivism, and even behaviorism, to form a new educational
theory. However, in many ways these researchers simply advocate for many of the same
principles already established through constructivism and have merely given it a new
name (2010). Thus, in an attempt to oppose constructivism, the researchers have fallen
short in their criticisms.
There appears to be a constant school of thought among several well respected
leaders in education. Bruner has landed in the company of individuals like Dewey,
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Vygotsky, and Montesorri—leaders that advocated for active learning from the very
beginning. Learning is active and must build on prior knowledge, and learners must be
provided the opportunity to grasp concepts and ideas for themselves (Bruner, 1957,
1966). The effectiveness of active learning, coupled with the validity of meaningful and
relevant learning experiences necessary for learning, supports the idea that today’s
generation of educators must modify their teaching styles to support the climate, culture,
and community from which the students of today come to them from (Pulliam & Van
Patten, 2007).
As there is a call for teachers to modify their instructional practices to meet the
needs of today’s students, it is not a far leap to also suggest the need to modify the
practices of teacher preparation programs (Pulliam & Van Patten, 2007). Curriculum
alone is under constant change. Expectations, requirements, and the importance of
student outcomes on state exit exams have changed each time as the federal
administration has changed—not to mention state- and local-administrations (Dalsgaard
& Godsk, 2007). Teachers often feel intimidated when faced with new requirements and
the extra tasks that go along with them (Mustafa & Fatma, 2013). That, along with the
influx of modern technology in education on an unprepared education workforce, makes
a modern teaching career intimidating. Therefore, as teachers are expected to change,
teacher preparation programs warrant restructuring to meet the needs of today’s educators
and, thus, best prepare them to meet the needs of today’s learners (Albirini, 2007;
Beavers, 2001, Britland, 2013; Kearney, 2016).
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Educational theorists, both past and present, support the idea that a meaningful,
interactive, Socratic learning environments, tailored to match the individuals’ cognitive
abilities are appropriate to best meet the needs of today's learners. As outlined in
Instructional Technology as a Tool in Creating Constructivist Classrooms, a
“constructivist instructor’s main concern is providing the learners with learning
environments in which they can engage in meaningful interactions. So, classrooms
should be designed in such a way that learners interpret and construct meaning based on
their own experiences” (Mustafa & Fatma, 2013, p. 1441).
The results of Mustafa and Fatma’s (2013) research strongly suggests that the
constructivist approach which includes activity and interaction could be beneficial. The
authors conclude that because of this paradigm shift in society, education, and the
workforce, a technology-supported constructivist approach and the creation of
constructivist learning environments are a viable means of truly reaching this generation
of learners (Mustafa & Fatma, 2013). Constructivist learning environments are a fertile
ground for making education meaningful and relevant to this generation of learners, best
preparing them for a technology rich world, and teaching them how to be effective digital
citizens.
Current Empirical Literature
Constructivist Learning Environments
As expected, a constructivist learning environment would embody the principles
of constructivist learning theory. One of the main principles of constructivism is that
learning is active (Bruner, 1957, 1966). In spite of the evolving learning needs of today’s
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generation of students, and the evolving demands of a modern workforce, most programs
do not provide the needed skills, but simply emphasize the mastery of knowledge
(Mustafa and Fatima, 2013). Sadly, it appears that today’s classrooms still deal largely in
rote memorization and regurgitation of facts rather than the development of critical
thinking skills through active, hands-on, student centered learning activities (Mustafa &
Fatma, 2013). This is antithetical to the driving principle in a constructivist learning
environment: active, hands on, inquiry based engagement (Mustafa & Fatma, 2013).
As an educator seeks to create a constructivist learning environment, the
principles of constructivism must continue to be firmly embodied. A 21st century student
is expected to graduate with a skill set never required by society before (Prensky, 2007).
Fortunately for educators, by utilizing technologies now available in the classroom,
providing this skill set is a more authentic and achievable (Fenwick & Edwards, 2015).
The Education and Training of Learning Technologists: A Competencies
Approach also profiles workplace needs and justifies adjusting teaching practices to
prepare students accordingly. Workforce demands do, and should, drive education; the
demands placed on members of a modern workforce with regard to its impact on
education are also examined. Education now must be an ongoing factor and a means by
which students gain the necessary competence to effectively contribute to a modern work
environment (Hartley, Koper, Okamoto, & Spector, 2010). The research findings link
employer interests in curricula and its ability to provide workers who understand the
importance of innovation and collaboration. The rapid influx of technology in both the
workforce and educational environments has changed the way education as a whole must
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be addressed (Hartley et al., 2010). It necessitates a change in curricula, pedagogies, and
assessment. The researchers looked at personal, collaborative, and social application
skills, and tied them all back to the magnitude of the technology revolution and its impact
on education as a whole, further justifying the need for a constructivist learning
environment driven by instructional technology (Hartley et al., 2010).
Teacher Retention and Student Motivation
According to a U.S. Gallup report, the difference between a good teacher and a
non-performing teacher is understanding the difference between teaching content and
teaching children. This same report outlines the many reasons that 40-50% of teachers
leave the profession within the first five years (Gallup, 2014). Perhaps surprisingly,
salary is listed as one of the least-contributing factors. One section of this report
indicates that a larger percentage of teachers are becoming less engaged in their work due
to the various strains placed on educators (Kamenetz, 2014). Research shows a strong
connection between teacher engagement and student engagement (Kamenetz, 2014).
When teachers are able to connect a student’s outside world with what is
happening inside the brick and mortar buildings they are forced to enter five days a week,
connections are made, and the experience is more meaningful for both teacher and
student. The learning is more personal, and the student feels that the time spent in class
has value, thereby increasing student motivation to learn (Edwards, 2013). A large
percentage of increased student motivation is attributed to successful digital conversion,
as teachers are better able to create personalized learning experiences for the
students. Thus, the overall experience for the teacher and the student is more positive;
63

therefore, greater levels of student motivation are present in the classroom (Edwards,
2013).
When students are able to bring their personal talents to the proverbial table, buyin and interest on the part of the student is almost guaranteed (Prensky, 2007). A
technology-based learning environment presents greater opportunities, through
personalized instruction, for students to present their talents and for other students to
benefit from them (Edwards, 2013). This occurs both through face-to-face student
projects, as well as in the online world (Edwards, 2013). This is an avenue to pursue to
ensure an increase in student motivation; however, it is important that the teacher
remember that even willing students may not always know how to collaborate. Teachers
must be certain that traditional instruction is not simply disguised as collaboration; there
are key components that are necessary to ensure students understand the facets of proper
and appropriate communication for collaboration (Edwards, 2013).
The effort to create student-driven, digitally-based, interactive, dynamic learning
environments takes a willingness to practice effective use of tools, a demonstration of
patience, and the understanding that there will be planning involved (Edwards,
2013). This is not something one studies one night and implements the next day.
Teachers must be very intentional (Edwards, 2013). It takes effort, time, and sacrifice.
However, a connected teacher concerned with student motivation understands that the
collaborative skills needed to be successful in today’s workforce must be taught in
today’s educational environments. Hopefully, a teacher with the best interests of the
students at heart is willing to put forth the needed effort and make the necessary
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sacrifices to ensure this does indeed happen. This makes the work more meaningful to
both the teacher and the student (Gallup, 2014). Consideration for student motivation,
which ultimately leads to student retention, must be accompanied by consideration for
teacher needs and motivation. As the Gallup poll suggests, the field of education is
losing teachers at an alarming rate. However, there appears to be hope. Ensuring that
teachers have the necessary skill set to ensure both student engagement and motivation
results in a certain measure of teacher fulfillment (Gallup, 2014).
The numbers listed are alarming considering the direct correlation between
teacher engagement and student engagement. The Gallup report discusses the fact that
engaged teachers build relationships, encourage student growth, collaborate with fellow
teachers and contribute greatly to the overall morale of the school. That naturally leads to
the conclusion that the opposite is true for disengaged teachers. This is currently one of
education's greatest challenges. If teachers are disengaged, students are very likely to
also be disengaged; if the teacher is bored, then students are bored. A way for teachers to
become engaged is to create learning environments that not only create collaborative,
interactive, hands-on opportunities for the students, but for the teachers as well.
One of the main precepts in constructivist learning environments is that learning
is active. When students were observed in post-secondary educational settings it was
discovered that students who reported having collaborative, interactive learning
opportunities were quantitatively more likely to find substantially better work lives than
those who did not have these learning experiences (Gallop, 2014; Gambale, 2014).
Students observed in this study who reported that teachers cared about their problems and
65

feelings and knew about their hopes and dreams were also much more likely to have
developed 21st century skills (Gambale, 2014).
There is a direct correlation to teacher self-efficacy and positive student
outcomes. Teachers who create collaborative, active learning environments have
increased numbers of students who report positive teacher-student relationships
(Gambale, 2014). A confident teacher is more likely to take the necessary risks needed in
creating collaborative and interactive learning environments (Shoulders & Krei, 2015).
Based on the findings, it appears that a teacher's self-efficacy directly drives instructional
practices (Shoulders & Krei, 2015). Conclusively, better prepared teachers would
produce more prepared students. In a survey on student engagement, students reported
that activities that involved project, debates, discussion, and technology were the most
motivating to actively participate in (Martin & Torres, 2015).
Summary
Education in the United States is a struggling institution. Research shows that we
are behind in producing quality students (OECD, 2016). In an effort to remedy this
situation, all facets of the problem must be investigated. The current study attempts to
investigate how teacher training, beliefs, and skills impact the development of
theoretically-sound, technologically based constructivist classroom environments, and
how these relate to teachers’ willingness to create the necessary learning environments to
produce quality educational opportunities for today’s students.
Research shows that a leading learning theory, constructivism, holds the potential
to meet the needs of today’s learners while simultaneously providing opportunities for
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students to acquire much needed skills to be successful in a modern workforce (Galindo,
2014). The driving concept behind constructivism is that learning is active, collaborative,
hands-on, and student-centered (Bruner, 1957, 1966). Instructional Technology coupled
with constructivism empowers teachers to create the learning environments that research
shows offers the best avenue for providing students with quality education (Mascolo &
Fischer, 2005).
Despite the prevalence of education research, there is consistently a large gap
between research and practice. The gap seems to occur in knowledge, beliefs, and
implementation. Perhaps teachers’ operational knowledge of effective, research driven
learning environments is incorrect or incomplete. Another idea is that teacher belief of
the importance of integrating technology is not strong.
If one can understand what does and does not motivate the teacher with regards to
instructional design and implementation, then perhaps the reason students are not
performing where they should be can be discovered. Where are teachers’ perceptions and
misconceptions most heavily influenced or created? Is during pre-service training, first
years of teaching, or professional development provided by the institution they work for?
Do factors such as time commitment to building a technology-supported constructivistbased learning environment have a negative or positive impact on a teacher's willingness
or desire to create it? The goal is that this study will identify gaps between knowledge,
beliefs and practice, in an effort to then find ways to close the gaps. The following
chapter proposes research methods that will determine the impact of teacher training,
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beliefs, and use on creating research-based technology-supported constructivist learning
environments.
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– METHODOLOGY
This chapter will begin with an overview of the research design, including
research questions, participants, and sample population. The research instrument will
then be described, as well as a discussion on the research procedure. The chapter will
conclude with a discussion of the method of data analysis used to discover gaps, if any, in
the training, beliefs, and use of four elements of constructivist learning environment
driven by six types of instructional technology between new teachers grades 6- 12 (0-4
years of experience) and veteran teachers (5 or more years of experience).
Research Questions
The following questions were considered for this research:
1.

Do teachers report receiving training on the four constructivist elements
(Socratic Questioning, student reflection, project based learning, and formative
assessment) supported by six instructional technologies (Promethean or other
interactive whiteboards, learner response devices, learning management systems,
presentation software programs, blogs, Google Sites, and Wiki Spaces)?
a. Do teachers report that their district provided training on the four outlined
constructivist principles?
c. Do teachers report that their district provided training on the six outlined
instructional technologies?
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2. Post training, do teachers report confidence in their abilities to utilize the four
constructivist elements supported by six instructional technologies demonstrated
by their use of outlined constructs and technologies?
a. Do teachers report use of constructivist principles in planning and
instruction?
b. Do teachers report use of constructivist principles as effective?
c. Do teachers report utilizing the outlined constructivist principles supported
by instructional technology as effective?
d. Do teachers report the desire for additional training?
3. Do teachers report any barriers to access to the six instructional technologies?
a. Do teachers have access to instructional technology for their classrooms?
b. Is funding for instructional technology perceived as an issue for districts?
4.

Is there a difference in teacher training, beliefs, and use of instructional
technologies in conjunctions with the four constructivist elements in veteran
educators and new educators?
Research Design
The research design is a comparative cross-sectional design. This was chosen

because a comparative cross-sectional allows the researcher to compare different groups
at a given point in time, namely new and veteran teachers. This design also allows the

70

researcher to compare the many different variables such as teacher training, beliefs, and
use at one time.
The dependent variables are training, beliefs, and use of four identified
constructivist elements and utilization of six identified instructional technologies of those
in the subgroup (teachers). The independent variable is teaching experience (0-4 years of
teaching experience) versus veteran teachers (five or more years of teaching experience).
Participants
This study targeted cross disciplinary teachers who teach grades 6-12. Respective
level of teaching experience (0-4 or 5 or more years) served as the independent variable.
The population of interest was public school districts along the Gulf Coast. The
similarities in these districts, based on location, funding, and culture, aided in the
generalizability of the study that used convenience sampling as the means of gathering
desired data.
Based on sample recommendations from Qualtrics, the questionnaire was sent to
approximately 750 teachers of grades 6-12, with a goal of receiving at least 255
questionnaires back. One hundred and one teachers began the questionnaire, and 96
teachers completed it. As the study focused primarily on the secondary education level,
primary teachers and post-secondary teachers were not included in the study at this time.

All participants were informed that participation was fully voluntary and that all data will
be shared with outside sources. Any identifying information regarding the respondents
was kept confidential. Participation in this study was completely voluntary; however,
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participants had an opportunity to win an Amazon Gift card as incentive to complete the
survey.
Survey Instrument
The survey tool used is an online questionnaire created by the researcher based on
the theoretical framework and research questions. The instrument was developed in
Qualtrics. The instrument contains 27 items that address each of the research questions.
Items 1, 2, 5, 8, 13, 18, and 23 measure research question one. Items 9-12, 14-17, 19-22,
and 24-27 measure research question two. Items 3, 6, and 4 measure research question
three. Item 7 measures research question four. For example question one asked teachers
how many years of experience they have teaching currently. Questions 2, 3, 5, 6, and 7
focused on the level of experience that teachers had directly relating to technology,
perceived barriers to technology, and training received. Items like questions 8, 9, and 10
focused more on constructivist learning principles and teacher experience with
constructivist learning principles. The subsequent questions were simply variations of
those questions focused on the four outlined constructivist principles, such as Socratic
questioning, student reflection, project based learning, and formative assessment. To tie it
back to constructivist learning supported by instructional technology questions such as
number 11 were provided. For example question 11 queried the responded on their

perception of the effectiveness of Socratic questioning supported by instructional
technology.
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Procedure
After research approval was granted by the Institutional Review Board (IRB) the
researcher contacted superintendents in four coastal school districts via email. The
researcher introduced the study to the superintendents and requested permission to
contact teachers in sample districts. Once permission was granted from the
superintendents, the researcher emailed superintendents the survey link for the
questionnaire. Likewise, teachers received a questionnaire, via email, that they were
asked to respond to within a 4-5 week time frame. The questionnaire investigated current
use of four constructivist elements utilizing six instructional technologies. The
questionnaire also included questions related technology funding, types of professional
development received, and perceived administrative support in creating the ideal (i.e.
constructivist) type of learning environment.
Once the 4-5 week time frame had elapsed, the researcher closed the survey and
begin analyzing the data. Once data analysis was complete, results were pooled and
utilized only for the purposes of this study. Any identifying information regarding the
respondent has been kept confidential, and all data will be kept on file for no longer than
five years and deleted after that time.
Method of Quantitative Analysis

Statistical procedures tested, through a two-sample t-test, whether group
differences in new (0-4 years of teaching experience) and veteran teachers (5 or more
years of teaching experience) exist in the use of four constructivist elements using six
specific technologies. This data was analyzed in two stages.
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Early exploration of data can help identify anomalies, potential limitations in
questions, as well a necessary connections across data sets early on (Patel, 2018). The
overarching goal of EDA (exploratory data analysis) is to develop concise explanation,
and reconciliation of any potential data discrepancies. With this in mind, the researcher
monitored the data collection process from the beginning to identify any outliers that
might exist.
The second stage of survey analysis was deriving the main findings. During this
stage, Qualtrics was used to analyze the data for relationships and models.

The data

findings will be presented in chapter four.
Summary
In this chapter, the method for determining whether group differences in new (0-4
years of teaching experience) and veteran teachers (5 or more years of teaching
experience) exist in the use of four constructivist elements using six specific technologies
was explained. The chapter began with an explanation of the research deign. Then, the
criteria and process for the selection of teacher participants was explained and the survey
instrument was described. Lastly, the methods of data analysis—EDA and a paired ttest—were described.
The final two chapters report the information garnered from the teacher

participants. In Chapter IV, the survey results are reported and discussed. In Chapter V,
conclusions are drawn as to pragmatic effects of the survey results and the applicability to
teacher education programs and classroom praxis.
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– RESULTS
The purpose of this study was to examine teacher training and beliefs about
constructivist learning theories and the influence on the development of instructional
technology-driven constructivist learning environments in order to determine if there is a
significant difference in these areas between new and veteran teachers. This chapter
outlines the results based on the study presented in Chapter III. The first section of this
chapter presents teacher responses grouped by training, belief, and use, of constructivist
learning principles supported by instructional technology. This chapter then includes a
discussion of the findings for each research question proposed in this study. Ancillary
findings will conclude this chapter and be further discussed in Chapter V.
Research Questions
The following questions were considered for this research:
1.

Do teachers report receiving training on the four constructivist elements
(Socratic Questioning, student reflection, project based learning, and formative
assessment) supported by six instructional technologies (Promethean or other
interactive whiteboards, learner response devices, learning management systems,
presentation software programs, blogs, Google Sites, and Wiki Spaces)?
a. Do teachers report that their district provided training on the four outlined
constructivist principles?
b. Do teachers report that their district provided training on the six outlined
instructional technologies?
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2. Post training, do teachers report confidence in their abilities to utilize the four
constructivist elements supported by six instructional technologies demonstrated
by their use of outlined constructs and technologies?
a. Do teachers report use of constructivist principles in planning and
instruction?
b. Do teachers report use of constructivist principles as effective?
c. Do teachers report utilizing the outlined constructivist principles supported
by instructional technology as effective?
d. Do teachers report the desire for additional training?
3. Do teachers report any barriers to access to the six instructional technologies?
a. Do teachers have access to instructional technology for their classrooms?
b. Is funding for instructional technology perceived as an issue for districts?
4. Is there a difference in teacher training, beliefs, and use of instructional
technologies in conjunctions with the four constructivist elements in veteran
educators and new educators?
Participants
Four school districts along the Mississippi Gulf Coast were invited to participate
in this study. All four superintendents who were approached approved this study;
however, one high school principal in a participating school district opted out, claiming
that the study would be a burden on his already overburdened staff. One hundred one
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teachers opted to participate in this study, but only 98 answered the demographic
question, and only 96 answered the follow-up questions.
Descriptives and Data Analysis
Question one established the years of experience for each teacher respondent (i.e.
0-4 or 5 years or more). As the purpose of this study was to determine if significant
differences based on years of experience exist between teacher training, beliefs, and
implementation of a constructivist learning environment driven by instructional
technology, no other demographic data besides experience was requested.
The survey tool used was an online questionnaire created by the researcher based
on the theoretical framework and research questions. The instrument was developed in
Qualtrics. The instrument contained 27 items that address each of the research questions.
Items 2, 5, 8, 13, 18, and 23 measured research question one. Items 9-12, 14-17, 19-22,
and 24-27 measured research question two. Items 3, 6, and 4 measure research question
three. Item 7 measured research question four.
Descriptive data were collected to better understand the differences between
training, use, and implementation of constructive learning environments driven by
instructional technology between new and veteran teachers. All of the answers were
sorted and analyzed by whether or not the teacher identified themselves as a new teacher

with 0-4 years of experience (n1=20) or a veteran teacher with five or more years of
experience (n2=76).
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District-Provided Instructional Technology Training
One goal of research question one was to determine if teachers as a whole
reported having received training on instructional technology. Ninety-six teachers
responded to this question. Of the 96 teachers who responded, 20 were new teachers
(n1=20), and 76 were veteran teachers (n2=76). Both veteran and new teachers were
overwhelmingly responded “Yes”; eighty-seven of the 96 teachers affirmed that they had
received training on instructional technology. While 90.0% of the new teacher
population responded “yes” to having received instructional technology training, 90.79%
of veteran teachers also responded yes to this question (see Table 1).

Table 1
Response To Question 2: “Does Your District Provide Instructional Technology
Training?

Yes

No

I do not know

Years of Experience
f

percent

f

percent

f

percent

Less than five (n1=20)

18

90

1

5

1

5

Five or more (n2=76)

69

91

1

1

6

8

Total (N=96)

87

91

2

2

7

7

Of the teachers that responded over approximately 91% of the population
responded that yes their district did provide technology training on the 6 outlined
technologies.
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An independent samples t-test was performed to determine if there was a statistically
significant difference in new teachers that reported technology training and veteran
teachers that reported technology training (see Table 5). Lavene’s test indicated equality
of variance for each group. The findings are: new teachers reporting technology training
(M=2.9, SD=.49) and veteran teachers reporting technology training (M= 2.8, SD= .55)
conditions; t(94)=1.66, p=.1. The results of the t-test demonstrate that there is not a
statistically significant difference between new teachers reporting training.

Table 2
Results of t-test and Descriptive Statistics for District-Provided Training by Teachers’
Experience Level
Teachers’ Years of Experience
0-4

5 or more
95%

Instructional
Technology
Training

M

SD

N

M

SD

N

CI

T

df

2.9

.49

20

2.8

.55

76

.5

1.66

94

* p < .05.

Training in Constructivist Principles
Another goal of research question one was to determine if teachers reported
training on the outlined constructivist learning principles. Thus, teacher-respondents
indicated what types of training in constructivist principles had been provided by their
79

school districts (see Table 3). Training in formative assessment was provided to 18%
more teachers than the next frequent principle, project-based learning.
Table 3
Frequency of Teachers Who Receive Training on Constructivist Principles

Teachers’
Years of Experience

Socratic
Questioning

Student
Reflection

f

f

ProjectBased
Learning
f

Formative
Assessment
f

Less than five (n1=20)
Five or more (n2=76)

8

11

11

14

33

31

34

48

Total (N=96)

42

44

47

64

When asked if training on Socratic Questioning had been provided by their
district 19% of the teachers that responded yes were new teachers, while 81% of the
teachers that responded yes were veteran teachers. When asked if training on student
reflection had been provided by their district 25% of the teachers that responded yes were
new teachers, while 75% of the teachers that responded yes were veteran teachers. When
asked if training on project based learning had been provided by their district 23% of the
teachers that responded yes were new teachers, while 77% of the teachers that responded
yes were veteran teachers. When asked if training on formative assessment had been
provided by their district 22% of the teachers that responded yes were new teachers,
while 78% of the teachers that responded yes were veteran teachers.
An independent samples t-test was performed to determine if there was a
statistically significant difference in new teachers that reported use and veteran teachers
that reported training (see Table 5). Lavenes test indicated equality of variance for each
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group. The findings are: new teachers reporting Socratic Questioning training (M=2.4,
SD=.50) and veteran teachers reporting Socratic Questioning training (M= 2.4, SD= .49)
conditions; t(94)=1.66, p=.1, new teachers reporting Student Reflection training (M=2.6,
SD=.50) and veteran teachers reporting Student Reflection training (M= 2.4, SD= .49)
conditions; t(94)=1.54, p=.1, new teachers reporting Project Based Learning training
(M=2.4, SD=.50) and veteran teachers reporting Project Based Learning training (M= 3.7,
SD= .50) conditions; t(94)=1.21, p=.1, new teachers reporting Formative Assessment
training (M=2.7, SD=.22) and veteran teachers reporting Formative Assessment training
(M= 2.6, SD= .49) conditions; t(94)=.564, p=.1. The results of the t-test demonstrate that
there is not a statistically significant difference between new teachers reporting
constructivist principle training (See table 4).

Table 4
Results of t-test and Descriptive Statistics for Constructivist Principle Training by
Teachers’ Experience Level
Teachers’ Years of Experience
0-4

Socratic
Questionin
g
Student
Reflection

5 or more

M

SD

M

SD

95%
CI

T

df

2.4

.50

2.4

.49

.5

1.66

94

2.6

.50

2.4

.49

.5

1.54

94

81

Table 4 Continued
ProjectBased
Learning
Formative
Assessment

2.6

.50

3.7

.50

.5

1.21

94

2.7

.22

2.6

.49

.5

.564

94

* p < .05.

Use of Constructivist Principles
One goal of research question two was to determine if teachers reported use of the
outlined constructivist principles. If a teacher did not report training on a specific
principle they immediately moved on to a different principle. Those they reported
training moved on to report how often they use each constructivist principle (see Table
5). Total responses varied based on specific strategy surveyed. Socratic questioning
received 64 responses to the question of having received training (N=64). Those that
received training where then asked how often they used the constructivist principle in
their classroom. Of the 64 teachers that received training 80% reported using the strategy
in their instruction at a minimum of sometimes.
Student reflection received 46 responses to the question of having received
training (N=46). Those that received training where then asked how often they used the
constructivist principle in their classroom. Of the 46 teachers that received training 98%
reported using the strategy in their instruction at a minimum of sometimes.
Project based learning received 46 responses to the question of having received
training (N=46). Those that received training where then asked how often they used the
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constructivist principle in their classroom. Of the 46 teachers that received training 93%
reported using the strategy in their instruction at a minimum of sometimes.
Formative assessment received 63 responses to the question of having received
training (N=63). Those that received training where then asked how often they used the
constructivist principle in their classroom. Of the 63 teachers that received training 100%
reported using the strategy in their instruction at a minimum of sometimes.
Table 5
Frequency of Use of Constructivist Principles
Constructivis
t Principle

Teachers

Never
f

Some of About Most of
the
half the
the
Always
Time
time
time
f
f
f
f

Socratic
Questioning
N= 64

13

20

14

14

3

N= 46

01

19

10

10

6

Student
Reflection
ProjectBased
Learning
N= 46

33

17

14

10

2

N= 63

0

7

13

29

14

Formative
Assessment

Table 6
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Results of t-test and Descriptive Statistics for Constructivist Principle Use by Teachers’
Experience Level

Teachers’ Years of Experience
0-4

Socratic
Questionin
g
Student
Reflection
ProjectBased
Learning
Formative
Assessment

5 or more

M

SD

M

SD

95%
CI

3.5

.44

3.4

.7

3.1

.9

3.4

3.6

.41

4.1

.76

T

df

.5

.315

62

.82

.5

.142

44

3.7

.70

.5

.518

44

3.9

.70

.5

.604

61

* p < .05.

An independent samples t-test was performed for each constructivist principle to
determine if there was a statistically significant difference in new teachers that reported
use and veteran teachers that reported use (see table 6). The results of the t-test
demonstrate that there is not a statistically significant difference between new teachers
and veteran teachers as it relates to us of constructivist learning principles.
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Perceived Effectiveness of Constructivist Principles
Another goal of research question two was to determine if teachers that reported
use of the outlined constructivist principles believed they were effective. Sixty four
teachers responded to the (preceding) question regarding use of constructionist principles
(N=64). Additionally, the respondents were asked about their efficacy, or belief in
effectiveness of use, as well as belief in effectiveness of use when supported by
instructional technology. Some teacher-respondents who indicated that they did not use a
principle then skipped the questions about the perceived effectiveness thereof. This data
was counted the same as answering “not effective,” and the assumption was made that
the respondent does not perceive the principle as effective (or it would be used).
When asked about the perceived effectiveness of constructivist principles, 15 new
teachers and 54 veteran teachers responded for a total of 64 responses (N=64) (see Table
7). This is the case for four constructivist learning principles. Surprisingly, Socratic
questioning, student reflection, and project-based learning were both found to be
perceived as less effective than formative assessment. Of the teachers that answered
“yes" to believing the use of Socratic questioning at a minimum of slightly effective, only
a total of 52 teachers responded. Of the teachers that answered “yes" to believing the use
of student reflection at a minimum of slightly effective, only 46 teachers responded. Of
the teachers that affirmed a belief in the use project based learning at a minimum of
slightly effective, only 45 teachers responded.
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Table 7
Perceived Effectiveness of Constructivist Principles
Constructivist
Principle
Socratic
Questioning
Student
Reflection
Project-Based
Learning
Formative
Assessment

Extremely
Effective

Very
Effective

f

f

f

f

f

N=64

4

22

20

6

12

N= 64

9

19

14

3

19

N=64

11

23

10

1

20

N=64

20

31

11

2

0

Teacher’s

Moderately Slightly
Effective Effective

Not
Effective

To confirm, two-sample t-tests were performed for each principle to see if there
was a statistically significant difference in new teachers that reported belief in use of
constructivist principles at a minimum of slightly effective and veteran teachers that
reported belief in use of constructivist learning principles at a minimum of slightly
effective. Those that reported not at all were not factored in as the researcher was looking
to see if there is a statistically significant difference in those new and veteran teachers
that did find it effective at the minimum level questioned on. Lavene’s test indicated
equality of variance for all groups. The results are as follows: Socratic Questioning
(M=3.7, SD=.44) and veteran teachers (M= 3.6, SD= .83) conditions; t(50)=2.38, p=.1,
Student Reflection (M=3.3, SD=1.10) and veteran teachers (M= 3.8, SD= .85) conditions;
t(44)=1.75, p=.1, Project Based Learning (M=3.8, SD=.60) and veteran teachers (M= 4.0,
SD= .88) conditions; t(43)=.631, p=.1, Formative Assessment(M=4.2, SD=.94) and
veteran teachers (M= 4.0, SD= .74) conditions; t(62)=.686, p=.1. Demonstrating that
there is not a statistically significant difference in new and veteran teachers that reported
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belief in use of constructivist learning principles at a minimum of slightly effective. (See
table 8).
Table 8
Results of t-test and Descriptive Statistics for Constructivist Principle Use at a minimum
of slightly effective by Teachers’ Experience Level
95%
CI

Teachers’ Years of Experience

0-4

5 or more
T

df

.5

.238

50

35

.5

1.75

44

.88

34

.5

.631

43

.74

49

.5

.686

62

M

SD

N

M

SD

N

Socratic
Questioning

3.7

.44

12

3.6

.83

40

Student
Reflection

3.3

1.10

11

3.8

.85

Project-Based
Learning

3.8

.60

11

4.0

Formative
Assessment

4.2

.94

15

4.0

* p < .05.

A third goal of research question two was to determine if teachers that reported
use of the outlined constructivist principles supported by instructional technology
believed they were effective. Based on the frequency distribution, there does not appear
to be a great increase in the number of teachers who believe a constructivist principle is
effective when coupled with instructional technology than they did as a strategy on its
own (see Table 9).
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Table 9
Perceived Effectiveness of Constructivist Principles When Coupled with Instructional
Technology
Constructivist
Principle
Socratic
Questioning

Teacher’ s

Extremely
Very
Moderately
Effective Effective Effective

Slightly
Effective

Not
Effective

f

f

f

f

f

N=64

4

22

20

6

12

N=64

6

18

15

7

18

N=64

10

25

9

1

19

N=64

25

26

9

3

1

Student
Reflection
Project-Based
Learning
Formative
Assessment

To confirm, two-sample t-tests were performed for each principle to see if there
was a statistically significant difference in new teachers that reported belief in use of
constructivist principles at a minimum of slightly effective and veteran teachers that
reported belief in use of constructivist learning principles at a minimum of slightly
effective. The results are as follows: Socratic Questioning (M=3.5, SD=.80) and veteran
teachers (M= 3.6, SD= .82) conditions; t(50)=.187, p=.1, Student Reflection (M=3.2,
SD=.98) and veteran teachers (M= 3.6, SD= .88) conditions; t(44)=1.34, p=.1, Project
Based Learning (M=3.7, SD=.47) and veteran teachers (M= 4.0, SD= .78) conditions;
t(43)=.1.33, p=.1, Formative Assessment(M=4.2, SD=.94) and veteran teachers (M= 4.1,
SD= .93) conditions; t(62)=.693, p=.1. Demonstrating that there is not a statistically
significant difference in new and veteran teachers that reported belief in use of
constructivist learning principles at a minimum of slightly effective. (See table 10).
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Table 10
Results of t-test and Descriptive Statistics for Constructivist Principle Use by Teachers’
Experience Level
Teachers’ Years of Experience
0-4

5 or more
95%

M

SD

n

M

SD

n

CI

T

df

Socratic
Questioning

3.5

.798

12

3.45

.82

40

.05

.189

50

Student
Reflection

3.2

.982

11

3.6

.88

35

.05

1.33

44

Project-Based
Learning

3.7

.467

11

4.0

.78

34

.05

1.33

43

Formative
Assessment

4.2

.941

15

4.1

.93

49

.05

.430

62

* p < .05.

Desired Training in Constructivist Principles
A final goal of research question two was to determine if teachers would strive to
utilize the outlined principles if additional on-going training were provided. All teacherrespondents were also asked if they desired training in specific principles in order to use
them during instruction (see Table 11). Overwhelmingly, both new and veteran teachers
indicated the desire to receive training in the four principles. All principles had at least
90% of teachers desiring training, except for veteran teachers who desired less training in
Socratic questioning (83%) and new teachers who desired less training in formative
assessment (85%). Further research may indicate that this may be attributed to the
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perceived subject-specificity of Socratic questioning, as well as the saturation of teachereducation programs with instruction in formative assessment.

Table 11
Desire to use Constructivist Principles if Ongoing Training Were Provided
Constructivist
Principle

Yes

No

Teacher Experience
f

percent

f

percent

0-4 years (n1=20)
5 or more years (n2=76)

18
63

90
83

2
13

10
17

0-4 years (n1=20)
5 or more years (n2=76)

18
69

90
91

2
7

10
9

0-4 years (n1=20)
5 or more years (n2=76)

18
69

90
91

2
7

10
9

0-4 years (n1=20)
5 or more years (n2=76)

17
69

85
91

3
7

15
9

Socratic Questioning

Student Reflection

Project-Based
Learning
Formative
Assessment

An independent samples t-test was performed to see if there was a statistically
significant difference in new teachers that reported that they would strive to use
constructivist principles supported by instructional technology if ongoing training were
provided and that of veteran teachers, and the findings are as follows; Socratic
Questioning (M=2.9, SD=.31) and veteran teachers (M= 2.8, SD= .40) conditions;
t(94)=1.66, p=.1, Student Reflection (M=2.9, SD=.31) and veteran teachers (M= 2.9, SD=
.29) conditions; t(94)=1.66, p=.1, Project Based Learning (M=2.9, SD=.31) and veteran
teachers (M= 2.9, SD= .29) conditions; t(94)=.1.66, p=.1, Formative Assessment(M=2.9,
SD=.37) and veteran teachers (M= 2.9, SD= .29) conditions; t(94)=1.66, p=.1.
Demonstrating that there is not a statistically significant difference in new and veteran
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teachers that reported that they would strive to use the outlined constructivist principles if
on-going training were provided. (See table 12).
Table 12
Results of t-test and Descriptive Statistics for Desire to use Constructivist Principles if
Ongoing Training Were Provided
Teachers’ Years of Experience
0-4

5 or more
95%

Desire
Training

M

SD

n

M

SD

n

CI

T

df

Socratic
Questioning

2.9

.31

20

2.8

.40

76

.05

1.66

94

Student
Reflection

2.9

.31

20

2.9

.29

76

.05

1.66

94

Project-Based
Learning

2.9

.31

20

2.9

.31

76

.05

1.66

94

Formative
Assessment

2.9

.37

20

2.9

.29

76

.05

1.66

94

* p < .05.

The results of the t-test demonstrate that there is not a statistically significant
difference between new teachers as it relates to those that reported they would strive to
use constructivist principles supported by instructional technology if ongoing training
were provided and that of veteran teachers.
Barriers to Implementation
The goal of research question three was to determine any perceived barriers to
being able to create constructivist learning environments supported by instructional
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technology. The first part of research question three addressed perceived access to
instructional technology in their district. Ninety-six teachers responded to this question
(N=96). Twenty of these teachers were new teachers (n1=20), and 76 were veteran
teachers (n2=76). All new teachers that indicated that they did have access to
instructional technology in their district. Of the 76 veteran teachers that responded, all
but four indicated that they had access to instructional technology in their district. The
four that responded otherwise responded “I do not know,” rather than “no.” An
independent samples t-test was performed to see if there was a statistically significant
difference in new teachers that reported positive access to instructional technologies and
that of veteran teachers, and the findings are as follows; (M= 3, SD=0) and veteran
teachers (M= 2.9, SD= .22) conditions; t(94) =1.66, p=.1 (see Table 13). The results of
the t-test demonstrate that there is not a statistically significant difference between new
teachers as it relates to those that reported access to instructional technology and that of
veteran teachers.
Table 13
Results of t-test and Descriptive Statistics for Access to Instructional Technologies by
Teachers’ Experience Level
Teachers’ Years of Experience
0-4

5 or more
95%

Barriers

M

SD

N

M

SD

N

CI

T

df

3

0

20

2.9

.22

76

.05

1.66

94

* p < .05.
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Another goal of research question three was to determine if funding is a perceived
concern as it relates to ability to create and implement a constructivist learning
environment supported by instructional technology. All (N=96) teachers responded to
this question. All new teachers (n1=20) that responded indicated that they did have
access to instructional technology in their district. Of the 20 new teachers that responded
only four responded that funding is a perceived concern; of the 76 veteran teachers that
responded, only 31 responded that funding is a perceived concern. An independent
samples t-test was performed to see if there was a statistically significant difference in
new teachers’ perceptions of funding concerns and that of veteran teachers (see Table
12). The findings are as follows; (M= 2.8, SD= .41) and veteran teachers (M= 2.6, SD=
.49) conditions; t(94) =1.77, p=.1. (See table 14).

Table 14
Results of t-test and Descriptive Statistics for Funding as a Perceived Concerns
Teachers’ Years of Experience
0-4

5 or more
95%

Barriers

M

SD

N

M

SD

N

CI

T

df

2.8

.41

20

2.6

.49

76

.05

1.77

94

* p < .05.

The results of the t-test demonstrate that there is not a statistically significant
difference between new teachers as it relates to those that reported funding as a perceived
concern and that of veteran teachers.
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Summary
Chapter IV endeavored to provide the analysis and report the data results from the
study performed on teacher training, beliefs, and implementation of a constructivist
learning environment supported by instructional technology. While 90.0% of the new
teacher population responded “yes” to having received instructional technology training,
90.79% of veteran teachers also responded yes to this question. After performing an
independent samples t-test, it was determined that there is not a statistically significant
difference between the two populations as it relates to instructional technology training
received.
Approximately 59% of the new teacher population responded yes to having
received training on constructivist principles, while approximately 57% of veteran
teachers responded yes. This demonstrates close to equal percentages of new and veteran
teachers report training. Again, after performing an independent samples t-test, it was
determined that there is not a statistically significant difference between the two
populations as it relates to training received.
There was also no statistically significant difference determined between groups
that used constructivist principles, or professed a perceived degree of effectiveness of
use. 98% of those who responded reported effectiveness of use of constructivist

principles and 98.5 % of those who responded, responded yes to effectiveness of use of
constructivist learning principles supported by instructional technology. The same is true
of perceived barriers as it relates to both funding and access.
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New Teachers vs. Veteran Teachers
Research question four set the goal of determining if there were an overall
difference in training, belief, and implementation of a constructivist learning environment
supported by instructional technology between new and veteran teachers. Based on the ttest analyses for the preceding research questions, it has been determined that once
training has been provided there is not a statistically significant difference as it relates to
belief and implementation of constructivist learning principles supported by instructional
technology. In conclusion, based on the data provided, when training is provided
teachers as a whole both move on implement and find value in implementation of
constructivist learning, and constructivist learning supported by instructional technology.
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– SUMMARY & CONCLUSION
Chapter V concludes this study; further discussion of the findings in chapter IV
will be provided, along with limitations of this study. Chapter V also includes
recommendations for policy, practice, and future research.
The purpose of this study was to analyze usage of constructivist learning
principles with the support of instructional technology in order to identify obstacles to
implementation of constructivist learning environments so that greater levels of adoption
can take place. The researcher assessed the following: reported training in and usage of
constructivist learning principles by new and veteran teachers, belief of effectiveness of
use of pre-defined principles with and without the support of instructional technology,
perceived barriers to the creation of the described learning environment, and the reported
desire for additional training to increase confidence in facilitating said learning
environment.
This research utilized a comparative cross sectional design to analyze similarities
and differences in teacher training and beliefs as well as the usage and perceived efficacy
of constructivist learning principles when combined with six specific instructional
technologies. Findings are addressed according to the order of research questions as they
were provided.
Summary of the Findings for Research Question One
RQ1: Was there a statistically significant difference in new and veteran teachers in reporting
training on the four constructivist elements supported by six instructional technologies?
A confident teacher is more likely to take the necessary risks needed in creating
collaborative and interactive learning environments (Shoulders & Krei, 2015). Teacher
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confidence not only comes in time, but also in preparedness. Teacher trainings are
designed to equip teachers with both efficacy and preparedness for providing meaningful
instruction. Based on the findings in the article Rural High School Teachers’ SelfEfficacy in Student Engagement, Instructional Strategies, and Classroom Management, it
appears that a teacher's self-efficacy directly drives instructional practices (Shoulders &
Krei, 2015). Conclusively, better prepared teachers would produce more prepared
students. In a survey on student engagement, students reported that activities that
involved project, debates, discussion, and technology were the most motivating to
actively participate in (Martin & Torres, 2015). The overall goal of research question one
was to discover if teachers reported such preparedness in the form of training.
Participants in both groups, new and veteran teachers, were queried on training received
to determine if each group reported training, and if there was a statistically significant
difference between the two groups in training reported. In order to make this assessment
the researcher utilized and independent samples t-test.
An independent samples t-test indicated that there was not a statistically
significant difference between new and veteran teachers who reported training in both
technology and the outlined constructivist principles. The findings of this study
demonstrated that almost 90% of the total surveyed population reported technology
training. However, the findings of this study also demonstrated only about 59% of both
new and veteran teachers reported training on constructivist learning principles. The data
provided is consistent with the literature review in that training is provided for both new
and veteran teachers. However, as it is made clear from the findings of research question
number two, additional training is desired by both groups. Glazer, Hnnafin, & Song
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speak to the fact that teachers often are provided instruction on technology during
summer professional development. However, as the article Promoting Technology
Integration Through Collaborative Apprenticeship demonstrates, it is often provided at
the beginning of the school year and not followed up on or supported. It is for this reason
that it may not result in the teachers demonstrating adequate effectiveness in the
classroom (Glazer, Hannafin & Song, 2005). The argument can be made that some
teachers can take this training and make it work effectively in their classrooms. However,
Glazer et al. further suggest that teachers should be provided with apprenticeship-type
learning environments in which the teacher is given a mentor, real time assistance, and
on-going support (2005).
The findings of research question one does pose concerns regarding the fact that
larger portions of the population studies reported technology training than they reported
constructivist principle training. This disparity between these two types of training is
concerning because technology and curriculum integration can be intimidating, even
more so when attempting to integrate concepts such as project based learning, Socratic
Questioning, and other constructivist learning principles. To a large degree this type of
integration requires a willingness on the part of the teacher to take risks and step outside
of their comfort zones, but also requires support staff to provide ongoing assistance.
Bandura argued that teachers are more likely to take these risks when the appropriate
support, such as effective training, is in place (Bandura, 1977). Additionally, as outlined
in the literature review, Conely reports that teachers with less efficacy have difficulty
seeing past their lack of confidence in their ability to create a constructivist learning
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environment through the utilization of technology (Conely, 2010). Appropriate,
effective, on-going training could bridge this gap between belief and willingness to try.
This is in agreement with additional articles outlined in chapter two. According to
research provided in the literature review, particularly the article Principal Leadership,
Beavers argues that teacher training is not something that can be viewed as frivolous or a
one-time event. He suggests that integrating technology in education requires that
training be re-envisioned in a manner that saturates curriculum training with technology
training in order to align desired curriculum outcomes in development/facilitation of
instruction with desired student outcomes (Beavers, 2001). Additional research found in
chapter two follows Beavers (2001) suggestions in agreement. Glaner, Hannafin, & Song
support Beavers in the idea that training must indeed be provided in a sustainable, ongoing way and perhaps, even with appointed mentors (Glazer, Hannafin & Song, 2005).
Summary of the Findings for Research Question Two
RQ 2: Do teachers report use of constructivist principles? Do teachers report use of
constructivist principles as effective? Do teachers report utilizing the outlined
constructivist principles supported by instructional technology as effective? Do teachers
report the desire for additional training?
A constructivist approach is an active learning approach. Constructivism provides
interactive and hands on learning opportunities. Constructivism focuses on deep learning
(Galindo, 2014). A constructivist approach is to develop learning strategies that create a
foundation for knowledge acquisition that grow as knowledge grows, rather than simply
acquiring information (Vogel-Walcutt et al., 2010). As it relates to the development of
instructional materials, Jerome Bruner believes that the role of the instructor is to
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encourage student learning through discovery. Bruner asserts that the instructor should
have ongoing active dialogue with the students using the constructivist learning strategies
outlined in this study, such as Socratic questioning (Smith, 2009).
One goal of research question two was to establish usage and perceived efficacy
of constructivist learning principles, and then determine if there was a statistically
significant difference between new and veteran teachers. The research analyzed in
chapter two argued the case both ways. The articles outlined in chapter two demonstrate
the debate of effective teaching practices among beginning teachers versus experienced
teachers is wide and varied. There is research that demonstrates that teachers seem to be
most effective in their first four years of teaching, with effectiveness leveling off in the
fifth year (Holley, 2008). Contrasting research argues that more experienced teachers are
shown to be more effective and present higher levels of efficacy (Haimson, 2011). This is
important to understanding this study and the results thereof, as the main focus of this
study is the discovery of differences in training, belief, and use of a specific plan and
method of delivering instruction, between new and veteran teachers.
The first part of this research question focused on those who reported “yes” to
having received training on the four previously outlined constructivist principles. The
results of this study fell in between the arguments made by Holly and Haimson. The
results of this study did not support either of the aforementioned authors. This study
indicates that there is not statistically significant difference between new and veteran
teachers in this case. Overall, more than 75% of teachers in both groups stated that they
effectively utilized constructivist learning principles in the facilitation of their instruction
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once training had been provided. This indicates equality of efficacy for both groups (see
table 5).
Research question two also assessed teacher desires for additional training in
creating a learning environment based on constructivist learning principles. More than
85% of the surveyed population responded positively when asked if they would strive to
use the outlined principles if on-going training were provided. This included both new
and veteran teachers with no statistically significant difference between the two groups in
relation to their interest in receiving training. The findings from this particular question
are in alignment the expectations of authors outlined in chapter two who argue the
importance of adequate, effective, and ongoing training. The results of this research
question suggests that teachers have the desire to be effective and are willing to
participate in the needed training to be so. The findings indicate that teachers themselves
are in agreement with the research which has shown that inadequate training has negative
impact on teacher morale and efficacy, and so they desire to have it (Antony, 2012;
Kearney, 2016). Since research demonstrates that teachers’ attitudes and beliefs are the
backbone for success in creating interactive, dynamic learning environments as outlined
in this study (Conely, 2010), it is encouraging that teachers are not only using these
tactics but are also seeking further instruction in these areas.
The overall goal of this study was to discover if gaps exist between new and
veteran teachers in their training, beliefs, and use of constructivist learning principles
supported by instructional technology. The entire constructivist approach is to help create
learning environments that prepare today’s students for a modern workforce. The
justification for this is that research indicates that a gap has occurred between education
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and the needs of a modern workforce that separates the viability of old school teaching
styles, and evolving diverse learning styles. It is understood that to meet needed student
outcomes instructional strategies must be hands on and relevant. The findings from this
study substantiate Rose, Meyer, & Hitchock (2005) in their argument that the outlined
tools, when utilized effectively, can bridge said gap. Succinctly stated, those desired
outcomes can be solved with the utilization of a constructivist learning environment
driven by instructional technology. Rose et al. (2005) recognize the potential that
technology provides for better reaching large numbers of diverse learners at their
individual learning levels.
Summary of the Findings for Research Question Three
RQ 3: Do teachers report any barriers to access to the six instructional technologies?
Two factors that were identified by the researcher as possible barriers to the
creation of a constructivist learning environment supported by instructional technology
were: access to needed technology and funding as it relates to being able to purchase said
technology and receive training in its operation. Participants were asked about both
potential deterrents and were again compared based on years of experience to determine
if there was a statistically significant difference between the two groups. An independent
samples t-test was performed with the data for access and funding with findings of t(18)
=2.10, p=.1 and t(4) =2.78, p=.1 respectively. This indicates that there is no statistically
significant difference between the two groups in relation to these two factors. More than
75% of both groups reported positive access to needed technology and did not see
funding as a concern when asked about getting the needed materials and training related
to instructional technology. The findings of this research question are particularly
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encouraging because, as stated by Shriner, Schlee, & Libler, access to technology tools is
paramount to teacher success when attempting to develop technology saturated
classrooms, and according to the findings of this research question teachers
overwhelmingly report access.
Although funding does not seem to be a problem for coastal schools, it can be a
potential concern in public education across the nation. In order to address this, shortcuts
may be taken at the decision maker level as it relates to purchasing appropriate
technologies, as well as professional development/training. The technology and
constructivist strategy selection must be the most effective for the assigned task in order
to meet desired student outcomes (Ntuli & Kyei-Blankson, 2011). While these outcomes
are generally very similar, each school, district, and even state will have their own
specific needs and demographics to satisfy. Universally, however, the effectiveness of
any technological integration requires appropriate, on-going training and support. Tools,
Time, and Strategies for Integrating Technology Across the Curriculum states that studies
consistently demonstrate that access provides anticipated effective outcomes (Shriner et
al., 2010) and it seems, according to the findings of this research question, as though the
decision makers involved in funding and access for coastal schools understand the
importance of supplying instructional technology and access to it, and are willing to
financially support their teachers in order to help ensure student success as a whole.
Summary of the Findings for Research Question Four
RQ4: Is there an overall statistically significant difference in training, belief, and
implementation of a constructivist learning environment supported by instructional
technology between new and veteran teachers.
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The purpose of this question was to determine if there is gap between new
teachers’ and veteran teachers’ trainings, beliefs and implementations of constructivist
learning environments supported by instructional technology. Over the course of the last
10-15 years, the face of education has made a dramatic shift. Students learning needs
have changed, teachers are taxed with the job of preparing students for a work
environment teachers themselves can barely imagine (Fisch & McLeod, 2007). This is in
large part due to the rapid influx of technology not only in education, but in daily living,
and the expected gap this creates between veteran teachers, new teachers, and students
(Mulvahill, 2019). Research question four analyzes, synthesizes and develops logical
conclusions based on the responses to all research questions posed. The question looks to
answer if what is being advocated by educational philosophers, as outlined in chapter two
is taking place. A constructivist learning environment is an active one, and as supported
by The Proceedings of the National Academy of Sciences of the United States of America
“active learning leads to increases in examination performance that would raise average
grades by half a letter, and that failure rates under traditional lecturing increase by 55%
over the rates observed under active learning” (Freeman et al., 2014, p. 8410), which is a
focus of this study.
When questioned regarding instructional technology training and constructivist
learning principles, the findings reported no statistically significant difference between
new and veteran teachers. The same was true regarding belief in use, perceived barriers,
and even the desire to receive ongoing training. While it is true that there was no
statistically significant difference in reported training between new and veteran teachers,
it is also true that only 59% of both groups reported receiving training on constructivist
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learning principles. This uneven proportion in training between technology and the outlined principles indicates a need for more instruction in this area in teacher education
programs as well as ample professional development opportunities for teachers once they
enter the workforce.
Limitations
There are a few established limitations to this study. The first is that a pilot study
should have been performed. A pilot study would have allowed the researcher to analyze
the results of the survey in order to identify questions that needed to be modified. Upon
reflection, the researcher realized that several questions did not accurately assess the
information the researcher was hoping to gain. By vetting the questions through a pilot
study, the researcher could have improved both the fluidity and validity of the survey
before the study began. This would have increased the levels of conclusiveness to the
results so it could be generalized to a larger population of teachers.
Another limitation was a lack of questions on demographics. At the conclusion of
this study, and upon data analysis, the researcher recognized the need for more
demographic information in order to make the study more generalizable to larger
populations. The goal was to collect a large enough sample of responses so that data
drawn from this study could be generalizable to all coastal schools, as they share similar
demographics. Additionally, the researcher had hoped that results from this study could
be applied to school systems across the state, with the understanding that demographics
would be different. Therefore, initially, the researcher did not feel that demographic
information regarding topics other than years of teaching experience was relevant.
However, upon analysis of the data and interpretation of the results, it was determined
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that more demographic data could have provided information that would impact much
larger populations. This could have opened the door to further studies related to which
schools, districts, or even states do or do not utilize a constructivist learning environment
supported by instructional technology and perhaps explanations of why or why not. This
could have provided very positive insights into future training needs and locations.
An additional limitation was teacher access. Convenience sampling was utilized
as it seemed that it would yield the desired amount of data due to the expectation of
teacher and principal willingness to participate since the researcher is a colleague.
However, once the survey was closed and data began to be analyzed, the researcher came
to the conclusion that while there is a supportive atmosphere among most teacher
colleagues, many teachers are still very overwhelmed and overburdened with their
current load. Sometimes this means that something as seemingly small as responding to
a survey may have felt like another task they could not take on at the time. The goal from
the beginning was to accumulate responses that were representative of a greater
demographic, therefore, random sampling over a larger number of districts may have
yielded more accurate data as a state representation. Additionally, due to the timing of the
study which occurred at the close of the school year and the disparity between the
perceived willingness of all invited principals to have their teachers participate and the
actual participation, the desired sample size was not attained. However, the researcher
believes, based on the responses that were recorded, there was enough data provided to
draw conclusions from this study to help inform future policy and practice.
Finally, upon data analysis, the researcher concluded that in addition to the need
for demographic data, there were other topics relating to the development and facilitation
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of a constructivist learning environment supported by instructional technology that could
have been addressed, making this a more robust study.
Recommendations for Policy and Practice
The research and commentary provided in Chapter II clearly outline the need for a
constructivist learning environment supported by instructional technology. Bearing this in
mind it is recommended that, as educational decision makers at a district level are
mapping out curriculum for the up-coming year, or decision makers regarding pre-service
teacher instruction are outlining course work, supports for ensuing the creation and
facilitation of such a learning environment must be in place. Both new and veteran
teachers report receiving training on instructional technology. However only 59% of
both groups report training on constructivist learning principles. Of that 59%, the
majority of teachers indicated that they used the outlined principles and believed they
were mostly effective. This strongly suggests a correlation between the training these
teachers received and their ability to put it into practice. On the other hand, the
percentage of teachers receiving training is so low is concerning and implies there is a
need for training opportunities, for both new and veteran teachers, specifically focused on
learning theories such as constructivist learning. For new teachers this could be training
already provided in their program of study and simply supported further at the service
level. It even opens the door for a determination to be made on how to target new
teachers on this specific type of training during pre-employment orientation in order to
help ensure their success as educators.
Although there were no survey questions related to administrator support, this is
still an important aspect of encouraging teachers to facilitate these types of learning
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environments and could have been assessed within the study. Do teachers feel that their
immediate administration supports this type of learning, not only in creating an
environment they feel safe taking risks in, but also by modeling this type of instruction in
building level meetings and even communication? This would reference Conley’s
argument that teachers do best when all the needed supports to ensure success are in
place (Conley, 2010). This question also opens the door to determine the amount of
training building level administrators have received in terms of constructivist principles
and instructional technology. One cannot expect those in charge of leading instruction to
do so in the most efficient and effective manner possible without the needed supports for
themselves. In this respect, changes to teacher training could be adapted to inform
administrative training policy as well. The integration of classes on constructivist
learning and instructional technology at the curriculum level into the administrator’s preservice coursework is one example of a possible adaptation.
When implemented effectively, a constructivist learning environment supported
by instructional technology can have a significant positive impact on student overall
outcomes (Mascolo & Fischer, 2005). Access to technology meets this generation of
learners at a relatable, meaningful level, that not only engages them but better prepares
them for a 21 century workforce. Outlined in chapter II of this study are several authors
st

and philosophers who provide data driven arguments to strongly advocate for technology
in education. The idea promoted is that through the utilization of technology, learning
environments can be created so that students are put in situations in
which meaningful learning can occur (Pfeiffer et al., 2009).
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Recommendations for Future Research
Future studies regarding constructivist learning principles and instructional
technology could expand the current study to include primary grade level teachers to see
if there is a statistically significant difference between use and desired additional training
in the outlined areas of this study. The concepts of this study can easily be expanded and
adapted to include meeting the needs of teachers of K-5 students. This would allow
researchers to get a more comprehensive picture of K-12 educator knowledge and current
practice of these principles as well as desired training in order to further develop the
skills necessary to provide the outlined learning environment and help ensure the overall
future success of their students. Across all grade levels, a qualitative study to expound
upon the current research and provide answers to research questions in educators’ own
words may be useful. The current study may also be modified, and replicated to postsecondary practices in an effort to continue student preparation for a workforce that is
interactive, team-centric, and technology-saturated.
As decision makers move forward with this concept—focused particularly on new
teachers, but never ignoring veteran teachers—constructivist learning principals coupled
with instructional technology must be provided in a consistent and ongoing manner. It is
very eye opening that when teachers were questioned on their desire to receive additional
training in areas of constructivism driven by instructional technology, more than 85% of
teachers responded positively. This was true of both new and veteran teachers. This
suggests that teachers themselves identify that providing their students with a
constructivist learning environment supported by instructional technology has the
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potential to set their students and themselves as teachers of said students up for future
success.
Summary
In conclusion, in order to prepare today’s students for tomorrow’s workforce,
students must be provided a robust skill set. According to Fisch and McLeod’s
production and publication of Shift Happens, we are preparing today’s generation of
learners for an unknown future. Fisch speaks to the fact that today’s students must be
equipped with a skill set for a workforce that is always changing(Fisch & McLeod,
2007). It is also imperative for students to be able to think critically. Strategies like
Socratic questioning and student reflection provide such opportunities. Additionally,
based on the needs of a modern workforce students must also be prepared to work with
others, often even be part of a team. Project based learning practices provide educators
with the needed opportunities to prepare today’s students and provide them with
strategies to be successful in doing so.
As outlined in chapter two, well respected philosophers of education, both new
and experienced, advocate a student centered, interactive, dynamic learning environment;
which a technology supported constructivist learning environment promotes. As stated in
Shift Happens, it is crucial to produce students capable of being productive members of
the collaborative, 21 century workforce(Fisch & McLeod, 2007). Other such specialists
st

such as Piaget, in Play, Dreams, and Imitation in Childhood, advocate a hands on
learning environment (Piaget, 1951/2013). Project based learning is a constructivist
learning principle that supports Piaget in that it provides students with hands on
instruction, promoting learning in such a manner. Other like-minded philosophers, such
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as Montessori and George, argued that learning results from discovery rather than mere
instruction (Montessori & George, 1964). Constructivist principles such as Socratic
Questioning, and student reflection support their theories by allowing students to take
ownership of their learning and draw their own conclusions.
One advantage that teachers of today have is that technology is readily available
to assist in creating authentic, interactive learning environments. This is essential to the
concept of constructivism and aligns to the principles supported by philosophers of both
new and old schools. In addition to long-respected educational philosophers, newly
accepted theorists, philosophers, and authors like Daniel Pink, Mark Prensky, and
Thomas Friedman all argue that education cannot simply be lecture-based instruction if
the end goal is to prepare students to function efficiently in a modern 21st century
workforce (Friedman 2006; Pink 2006; Prensky, 2003). These authors argue that today’s
educational processes should include real-world, relevant experiences. In doing so, one
must be cautioned that technology is simply a tool to drive the development and
facilitation of a constructivist learning environment. Technology should not be
considered the main driver in education. Technology must be treated as a tool driven by
curriculum, rather than a tool to replace the teacher (Britland, 2013; Wright, 2013;
Wycoff, 2017). Britland (2013) also advocates a teacher-facilitated, student-centered
learning environment, rather than the teacher-focused learning environment that
continues to plague education today.
Without question, a constructivist learning environment supported by
instructional technology best equips students to be successful beyond high school. It
provides engagement opportunities like no other learning environment does. Teachers
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are creating learning spaces that—according to research outlined in chapter II—are
engaging and relevant to today. Engaged learning environments naturally decrease
behavior problems with students, thereby relieving teacher stress significantly, which in
and of itself may be an avenue to improve overall teacher retention rates and overall
success of schools as a whole.
According to the results of this study, creating these desired learning opportunities
in such a manner is a teacher desire. As previously mentioned, at least 85% of
participants in this study indicated a desire for ongoing training as it relates to
constructivist learning principles. Providing this training establishes the necessary
supports for teachers hoping to create successful learning environments and should be an
important focus of any teacher education program as well as a recurring professional
development opportunity.
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